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BRIEFLY TOLD. 
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THANKSGIVING TIME.—Those interested in the gas business of America 
have much cause for uniting in an expression of hearty thanksgiving 
over the existing conditions governing their trading. From all quar- 
ters we have positive proof that a healthy growth in output is going 
on, which growth has been especially vigorous in respect of the last 
two weeks in October, and through the month of November—of course, 
the comparisons are made between the corresponding times of 1899 and 
1900. During the past summer there was some slight shrinkage in 
output as compared with the summer of the preceding year, but the 
reasons for such shrinkage were so plain that the real wonder is that 
the decrease was not more marked. The doubt as to the outcome of 
the Presidential election (for nothing can be considered accomplished 
until the result is known), while small, was nevertheless sufficient to 
curtail trading in all industrial lines, and the gas men suffered with the 
rest on that score ; but the really potent factor in shrinking the send- 
out in the past summer season was the abnormally protracted, excessive 
atmospheric temperatures which prevailed, especially in and over the 
Atlantic seaboard. In fact, were it not for the widespread use of gas 
for cooking in that region the output returns would have been strik- 
ingly discouraging. However, taken as a whole, the fraternity have 
little cause for other than thanksgiving over the output returns for the 
first 10 months of the year ; for our figures in that respect, from 38 test 
points, and obtained in the usual way, show a gain that averages 9.24 
per cent. over the figures from the same places in the corresponding 
months of 1899. The total output from the 38 points was something 
over 10,000 millions cubic feet. The financial outlook, too, is consider- 
abiy better as a whole than was the case in 1899, if one may judge by 
the appreciation on the average of the values of shares. And in this 
estimate no notice is taken of the increase in the quoted worth of New 
York city gas shares, which less than a year ago were strongly affected 
by the gigantic gas war then being waged. Indeed, if for no other 
reason, the fraternity at large have much cause for thankfulness in the 
knowledge that a satisfactory settlement of this disturbing condition 
was reached between Thanksgiving times ; for certainly no one may 
truthfully say that the New York rate and survival contest was not a 
serious, if not menacing, matter to everyone connected with the gas 
business of America. Under the circumstances, however, a conflict 
was inevitable, so perhaps it is well that it was fought to a finality, and 
as out of trouble good may come, with the ending of the contest comes 
the knowledge that in as short a time as possible the combined com- 
panies will be the possessors of the largest and most complete gas works 
in the world. This works is to be located at Astoria, Long Island, and 
the plans for its construction are virtually completed. The gas men 
again have additional cause for thanksgiving in knowing that the de- 
mands of sellers of all kinds of material that enter into plant construc- 
tion and maintenance and into actual manufacture of their product 
are inclined to the decreasing side, a state of affairs that has wonder- 
fully stimulated inquiries for works’ renewals and extensions for the 
coming year. So it is with cheerfulness that we join with the frater- 
nity, whom we endeavor loyally to support, in an expression of heart- 
iest thankfulness for the successes of the year and of grateful expec- 
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tancy for further positive advance as outlined by the appearances of 
to day. 


PERSONAL.—Mr. and Mrs. A. W. Littleton arrived in New York, 
after their lengthy European wanderings, last Monday, en route for 
their Quincy (Ills) home. Their stay abroad was running well into 
the third year, and the genial, hearty ** Gus.” that he is, now wonders 
how it was possible he could remain away so long from what he 
stoutly avers is ‘‘God’s Country.” Well, if he’s glad to be home it is 
a certainty that we are all glad to have him home. 








OsituarRy Nots.—Mr. HerMaN WILKIEMEYER.—The JOURNAL for 
last week contained a brief notice of the death of Mr. Herman Wilkie- 
meyer, Vice-President and General Manager of the Evansville Gas 
and Electric Light Company of Evansville, Ind., whose demise 
occurred in Cincinnati, Ohio, the morning of November 20th. He 
had gone to Cincinnati some time ago, for the purpose of putting himself 
under the care and direction of specialists for the treatment of the dis 
order from which he suffered, chronic Bright’s disease. Herman 
Wilkiemeyer was born in Newport, Kentucky, October 18th, 1852. 
Having completed a collegiate education he became a teacher, but the 
routine or confinement thereof was unsuited to his temperament. An 
opportunity to become connected in a business way with the Lancaster 
(Ohio) Gas Light Company was availed of, and in a comparatively 
short time his practical knowledge of its business caused his promotion 
to the superintendency thereof. Not long afterwards he accepted the 
dual position of Secretary and Superintendent to the Portsmouth 
(Ohio) Gas Light Company. In performing these duties he attracted 
the attention of the proprietors of the Evansville (Ind.) Gas and Elec- 
tric Light Company, who offered him the position of Superintendent. 
He began his active work there July 1st, 1891, and so well did he 
serve the Company, that in 1893 he was elected its Vice-President and 
General Manager, which positions he filled with perfect satisfaction to 
the Company and with credit to himself. He was a strong believer in 
the benefits accruing to the industry through Association work. He 
was a charter member of the Ohio Gas Light Association, and served 
itin many ways, as a committeeman, an executive officer and as a 
c»ntributor of papers. In 1892 (8th annual meeting) he presided over 
its deliberations, having been elected its President at the preceding 
meeting. He was elected to membership in the Western Gas Associa- 
tion at the 12th annual meeting thereof, Cincinnati, Ohio, May, 1889, 
and he also served the Western with that zeal which marked his 
affiliation with the Ohio Association. While all of his papers were 
marked with study and by atrue appreciation of the nature of the 
theme treated, and accordingly were of real value to the industry at 
large, it is likely that those which attracted the most attention were: 
‘* Methods of Taxation of Different Gas Companies, and a Comparison 
of the Same,” read at the 5th annual meeting of the Ohio Association 
(Mansfield, 1889), and his address as President of that body. Person- 
ally, he was of the type and nature that made friends and hold them, 
and his untimely taking off is a severe loss to the profession that he so 
harmoniously and capably aided, and a grievous blow to a legion of 
friends. He was a devout, practicing member of the Catholic faith, 
being an active factor in the Church of the Assumption, of Evans- 
ville. Heis survived by his widow, and three sons. His father, two 
brothers and a sister also survive him. The interment was made in 
Four Mile Cemetery, Newport, Ky., November 23d. 





OxsituarRY NotTe.—Mr. Donacp Louis CaTHELS.—Itis with great re- 
gret werecord the death, on Nov. 21, of Mr. Donald Louis Cathels, Assist- 
ant Engineer and Superintendent of the Louisville (Ky.) Gas Company. 
The following sketch of his life was written by one who knew him well : 
* He had been ailing for some time, but changes that have been going 
on in the works prevented him taking necessary rest for recuperation. 
He took to his bed a few hours before his death, which occurred the 
afternoon of Wednesdav, Nov. 21st. He leaves to mourn his loss a 
wife and young son and daughter, also three brothers : Mr. William M., 
Manager of the Brantford (Ont.) Gas Company ; Edmund, Engineer 
and Manager, Hamilton (Ont.) Gus Light Company ; and B. 8. Cathels, 
who is connected in business with his brother Edmund. He also leaves 
two sisters, residents of Glasgow, Scotland. Donald Louis Cathels was 
comparatively a young man, being only 44 years of age. He was of 
sterling qualities, unassuming and of a lovable nature, and thoroughly 
practical in all branches of the business he followed. For the past 12 
years he held the same position with the Louisville Gas Company, and 
previously was connected with the Chicago Gas Light and Coke Com- 
pany. He was born to the gas business, having been a son of the late 
E. S. Cathels, so well known to the gas fraternity. The funeral was 
conducted from his late residence in Louisville, and the attendance 
thereon and the tokens sent were strong evidences of the regard in 
which he was held by those to whom he was known.” 


The Incandescent Gas Mantle and Its Uses. 
i alas 


[The last of a Series of Cantor Lectures, delivered before the Society 
of Arts, London, England, by Prof. Vivian B. Lewes.] 


The history of the incandescent mantle has not been altogether de. 
void of attempts to introduce forms suitable for flames other than 
those given by the Bunsen burner with a circular tube. First and 
foremost amongst these in the inception of incandescence came the 
Fahnehjelm comb, made of a number of thin magnesia rods, set in a 
back of fireclay, supported by an iron frame clamped above a small 
Bray burner, in which water gas was consumed, The comb, however, 
as has been before stated, burnt away in less than 100 hours owing to 
the volatility of the magnesia, whilst the light which it emitted even in 
its prime only amounted to 3 or 4 candles per cubic foot, although it 
was afterwards found that dipping in a solution of chromic acid 
brought this up to nearly double value, and increased fourfold the life 
of the burner. 

When the idea of making a fabric was firmly established and the 
mantles began to be a success, De Mare tried to utilize the flat flame as 
a source of heat in which to excite a fringe of fabric soaked in a mix- 
ture of the salts of the rare earths and burnt off so as to give a comb 
of very fine oxide filament. The effect produced by this when prop- 
erly arranged was extremely good. In the burner employed for this 
purpose he first tried what was practically a flat flame Bunsen, which 
gave very good results, and later he employed a burner in which the 
coal gas per se was forced out into the air in so thin a sheet that the 
hydrovarbons in it became thoroughly consumed, and a non luminous 
flame was produced. It was possible to do this in Paris as the gas sup- 
plied was only 14 candles, and the pressure at which it was distributed 
4 to 5 inches, so that by using a very small Bray nipple a thin non- 
luminous flame was produced, which, owing to the admixture of air 
being only just sufficient to give the desired effect, was hotter than 
the flat Bunsen flame. It was attempted to introduce these De Mare 
plumes into England, but the rare earths employed were held to be 
the equivalent of the earths protected in Welsbach’s 1885 patent. 
Another very effective variety of incandescent is to be found in the 
De Lery burner and its cluster of baby mantles or tassels. Taking a 
Bunsen burner with a dome top, in the sides of which holes were 
pierced at regular intervals, De Lery obtained a circle of small Bun- 
sen jets, each of which raised to incandescence a small tassel of the 
oxides of thorium and cerium. These tassels were suspended froma 
twelve armed circular support, and hung in the corresponding num- 
ber of flames issuing from the top of the burner. The effect given is 
most excellent, as the spreading of the incandescence over a consider- 
ably larger surface prevents the irritation of the eye so prevalent with 
the ordinary mantle, whilst the diffusion of light obtained in the 
room is distinctly superior. 

I have already on more than one occasion pointed out the great 
difference which exists between the measurement of illuminating 
power as carried out on the photometer, and the illuminating effect 
which one obtains from illuminants in practice. The De Lery tassel 
burner is as good an example of this phenomenon as can be found, 
for, although it gives less light than the ordinary incandescent mantle, 
when tested at the horizontal in the photometer, its illuminating effect 
is far superior, and the light, being mostly cast in a downward direc- 
tion, illuminates the surface below the burner, whilst with the ordinary 
mantle the bulk of the illumination is thrown from the horizontal up- 
wards, owing to the form of mantle being a cone. These burners with 
their tassels have proved very successful in America, and I am in- 
formed that they will shortly be introduced into this country, when 
their novelty of appearance and excellent effect will undoubtedly go 4 
long way towards making them a success. - 

Attempts have also been made tostrengthen and increase the amount 
of light obtainable from the ordinary shape of mantle, a noticeable 
endeavor in this direction having been made by Plaissetty, who notic- 
ing the great intensity of heat produced over the small area immedi- 
ately above the burner top and the tendency which mantles had to 
shrink at this spot, attempted to both strengthen the mantle and in- 
crease its light emissivity by braiding the mantle with clocks or seams 
of the same incandescent material as that of which the mantle itself 
was composed. The result, however, did not give promise of any very 
great increase in illluminating power, and the idea has been, I believe, 
abandoned. Plaissetty also made mantles consisting of plaited bands 
of ropes, each perfectly distinct from the other, which were hung from 
acentral support around the mantle head, and which could be burnt 





off by the consumer, as no‘shaping was required. 
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Leaving now the subject of the mantle which is heated to incandes- 
cence, let us pass on to the burners which have from time to time been 
improved and altered in order to give the highest attainable candle 
power from the incandescent mantle. 

It was Davy who first showed that when a jet of coal gas is allowed 
to pass under pressure from a small orifice and is then burnt upon the 
surface of a piece of wire gauze held an inch or two above the exit 
pipe, the flame is kept from flashing back to the exit owing to the high 
conducting power of the gauze, and it becomes non-luminous, a result 
which he correctly ascribed to the gas mingling with the air in its up- 
ward passage. As he supposed, the combustion of the carbon is so 
rapidly completed as to prevent the presence of any solid particles that 
could be heated to incandescence. The concreting of this idea into the 
burner that has done so much for the utilization of gas as a fuel and 
an illuminant isdue as I haveshown to Roscoe and Bunsen, and 
simple as the adaptation was, it forms a link in the chain that supports 
the great gas industry even more important than Welsbach’s valuable 
discovery. 

In the early form of burner made by Bunsen the gas issued from 
either a flat flame or an Argand burner head into a metal cylinder open 
at the bottom and closed at the top by means of a disk of fine wire 
gauze, so that the gas issuing from the burner head passed upwards 
through the air in the cylinder, and mixed with it, the mixture burn- 
ing on the top of the gauze. The difference between this class of 
burner and those which succeeded it was that the uprush of the gas 
with its mingling with the air was due simply to the velocity with 
which it left the burner and to the fact that the specific gravity of the 
gas is less than half that of air. 

Very soon, however, it was found that a more rigid flame and one 


_more easily under control could be obtained by utilizing the pressure 


under which the gas was delivered at the burner to produce the effect 
of an injector. Then the uprush of the gas drags in air through side 
holes arranged at the bottom of a vertical burner tube placed above the 
gas nozzle. In order to do this a small jet or series of orifices dis- 
charged the coal gas into a small chamber surmounted by the upright 
burner tube, and either the walls of the chamber or the lower 
portion of the tube were perforated with an opening or openings in 
connection with the air. On opening the gas tap the coal gas is dis- 
charged through a jet with a velocity dependent upon the pressure of 
the supply, and rushing upwards and impinging upon the sides of the 
tube above, it acts in the same way as the steam in a Giffard’s injector. 
By drawing up from the chamber the air which is present there it forms 
in itan area of low pressure, and so sucks in more air through the 
lateral holes to re establish equilibrium, this action continuing, and the 
formation of the mixture of gas and air in the tube going on as long 
as the gas continues to flow. 

, In this arrangement it is manifest that by regulating the size of the 
hole in the gas jet and the lateral air holes, it is possible to adjust the 
mixture of air and gas formed in the tube with the greatest nicety, and 
to obtain a perfectly non-luminous and fairly rigid flame at the top of 
the burner. 

After burners, however, have been in use for some time, no matter 
how well they may be regulated at first, the partial stoppage of the 
injector tip by dust particles and other causes acting upon the jet and 
air supply, frequently derange the ratio of the two supplies, and the 
result is that in a laboratory or other place where a large number of 
Bunsen burners are used, a wide discrepancy can be noticed in the 
flames given by the burners. Insome the gasis burning witha slightly 
luminous top, and the inner zone is barely visible ; in others the nor- 
mal conditions exist, and you havea well marked violet innerzone and a 
non-luminous lilac outer zone ; in others, again, the flame is somewhat 
shortened, showing a distinct greenish tint in the inner zone, with a 
pale lilac outer zone, and it is generally found that when this point has 
been reached the flame has more or less a tendency to roar, and will 
flash back in the burner tube and ignite the gas as it issues from the 
jet. 

These appearances all mark different ratios between the air and gas 
in the mixture passing up the tube. When one sees a slightly lumi- 
nous tip, it means that the gas is mixed with less than twice its own 
volume of air, whilst with the normal conditions obtained with the 
ordinary 16-candle gas, one volume of gas is drawing in 2.2 volumes of 
air, the violet inner zone begins to show a tendency to turn togreen 
when the ratio has become 1 of gas to 2.3 of air, whilst another tenth 
of a per cent. causes the green to become most marked and the roaring 
to commence. 

With the ordinary Bunsen burner, as used in the laboratory, it is not 
possible to push the admixture of air and gas beyond this point, as the 





admixture of air and gas in the tube is now explosive, and the flame is 
only prevented from flashing back to the jet below by the rate of prop- 
agation of the explosive wave being less than the upward rate of flow 
of the mixture, ard any further increase in the quantity of air present 
increases thé rate of the explosive wave, and so causes flashing back. 
If, however, the head of the burner tube be covered with a layer or 
layers of flue wire gauze, the power of conduction which the fine metal 
filaments possess, and the fact that they reduce slightly the area of the 
tube, and so increase the rate of flow through the orifices of the mesh, 
prevents the downward propagation of the wave, and under these con- 
ditions the ratio of air to gas can be raised to over 3 volumes of air 
to the 1 volume of gas, and the green zone shrinks down on to the sur- 
face of the gauze, and shows itself as a seething layer, in which the 
green color has reverted to a very pale blue. 

The importance of the regulation of the ratio between the gases hav- 
ing been recognized, the air holes in most of the burners used for lab- 
oratory and heating purposes were then fitted with cut off rings, con- 
sisting of loose rings of metal with holes in them, which could be slid 
round over the holes in the side of the chamber, so that when the two 
sets of holes coincided the full air supply could be obtained, whilst by 
drawing the solid metal of the ring more or less over the under holes, 
the area of the air supply could be reduced. In this way it was pos- 
sible to adjust the condition of the flame to the work required of it. 

It will be evident that it is the admixture of air with the coal gas 
before combustion that causes the production of a non-luminous flame, 
and the old theory to account for this phenomenon was that theoxygen 
burnt up the hydrocarbons in the gas before their decomposition set 
free any solid particles of carbon to render the flame luminous. Knapp 
and others, however, showed that oxygen was not necessary for the 
production of a non-luminous flame, but that the luminosity could be 
destroyed by diluting the gas before combustion with such non inflam- 
mable and inert gases 4s nitrogen, carbon divxide and steam, and the 
experiments of Blochmann, Landolt and Heumann showed that nitro- 
gen played a most important part in the action. 

Some years ago I attempted to ascertain the relative importance of 
the oxygen and nitrogen in rendering the flame non-luminous, and for 
this purpose I employed a Bunsen burner, fitted at the bottom of the 
tube with two supply pipes instead of the ordinary gas jet and lateral 
air holes. Each pipe was connected with a small meter, so that the 
flow of gas and air could be measured. The first determination was 
the quantity of air that was necessary to render the flame non-luminous, 
and it was found to require 13.5 volumes of air for 6 volumes of gas ; 
13.5 volumes of air contain roughly 2.7 of oxygen and 10.8 of nitro- 

en. 

When 6 volumes of coal gas were passed into the burner with 10.8 
volumes of nitrogen, a flame was obtained which had only a slightly 
luminous tip, whilst with 2.7 volumes of oxygen to 6 of coal gas a lumi- 
nous flame was obtained which flashed back unlessthe burner was pro- 
vided with a gauze top. 

A Bunsen burner burning coal gas alone gave on the photometer 
with 5 cubic feet per hour 5.6 candles, but with the addition of 2.2 cubic 
feet of oxygen 3.1 candles ; using nitrogen, however, in the proportion 
of 9 cubic feet to 5 cubic feet of gas, the luminosity was so feeble that 
it could not be read. It follows, therefore, that the amount of oxygen 
in the air necessary to destroy the luminosity does less than one-half 
the work. Accordingly another experiment was tried with varying 
amounts of oxygen, the results being as follows : 


Candle Power. 


5 cubic feet of gas alone...........-.++0005 5.6 
5 ois = to1.1 cu. ft. oxygen 5.4 
5 - = 5 * 7 ae 
5 = bs 22° “ .. 3.1 gauze used. 
5 ™ = ss * ale 


The next determination to be made was the amount of nitrogen that 
was needed in order to bring about complete non-luminosity by dilu- 
tion only. Nitrogen was supplied to a coal gas flame burning at the 
rate of 6.2 cubic feet per hour, and it was found that 14.2 cubic feet per 
hour of nitrogen were needed to effect this result, an amount which is 
practically the same as that of the air required before. 

1 volume of gas required 2.30 volumes of nitrogen. 
1 L s 2.29 " air. 


This seems to show that the oxygen acts merely as a diluent, but if 
this were so then mixtures of oxygen and nitrogen containing a larger 
percentage of oxygen than ordinary air should have the same effect on 
the luminosity of the flame as air, but this is disproved by the follow- 
ing results ; 
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Volumes of Varying Mixtures of Oxygen and Nitrogen Required to 
Render 1 Volume of Coal Gas Non-Luminous ina Bunsen Burner. 


Vol, of Vol. of Oxygen 

Gas. Mixture --Composition of Mixture.—, Present in 
Vol. Required. Nitrogen. Oxygen. Amount Required. 

1 2.30 1 nil, nil. 

1 2 30 5 ae 0.38 

1 2.27 4 1 0.45 

x 2.02 3 z 0.50 

1 1.49 2 1 0.50 

1 1.00 1 1 0.50 

1 0.50 nil. 1 0.50 


From this it will be seen that until the percentage of oxygen reaches 
the amount present in air, the diluting influence of the nitrogen over 
powers the effect of the oxygen in the .destruction of the lumi- 
ncsity, but with 25 per cent. and over of oxygen the retarding influence 
of the nitrogen has no effect on the activity of the oxygen. 

The effect of various gases in bringing about non luminosity was 
then tried, but the employment of a wet meter for measuring purposes 
rendered the number of these limited. 


We find that a gas of this composition requires about 5.0 times its 


own volume of air for its complete combustion. When a Bunsen 


burner burns with a blue non-luminous flame, the ratio of gas to air 
is about 2 to 1, less than half the amount necessary to complete com- 
bustion, whilst with the green inner cone 2.5 of air mix with 1 of gas, 
so that the Bunsen flame obtains from the mixture only about one half 
the air necessary for its complete combustion, the remaining portion 
being obtained from the exterior of the flame during combustion. 
This is the cause of the double cone in the flame, the inner cone being 
formed by the incomplete combustion of the gas with the admixed air, 
and the outer cone by the combustion of the products of this incom- 
plete combustion by means of the external air. This can be proved by 
the use of an apparatus devised by Mr. Lewis T. Wright and perfected 
by Professor Smithells, in which the two parts of the flame can be sep- 
arated. This dual action is practically complete when the ratio of air 
to gas is 2.6 to 1 and the green cone is produced, and the action of the 
mixture in the inner cone may be approximately expressed by the fol- 
lowing equations : 


Volume of Gases Required to Render 1 Volume of Coal Gas Non- — o —" oe Ho 
Luminous. ' ae cs 
1 vol. coal gas requires 0.50 vol. of oxygen. Ethylene, Oxygen. Carbon Monixide. Water. Hydrogen. 
ie 2 oy 1.26‘ carbon dioxide. OH, + 0 = 300 + HO + 4, 
a iS ee reef a ait . Methane. Oxygen. Carbon Monoxide. Water. Hydrogen. 
: nitrogen. H Oo, = Oo H,O + H 
ss - ie 5.11 ‘* ‘carbon monoxide. — ” . ; ‘ 
12.40 ** hydrogen. The resulting carbon monoxide and hydrogen in about equal propor- 


So that a combustible diluent which increases the temperature of the 
flame is required in far larger quantity than a non-combustible diluent 
in order to render the flame non-luminous. 

The varying effects of diluents have been attributed to the influence 
of density, but it has been shown by Heumann that a flame can be 
rendered non-luminous by cooling as well as by dilution. If a luminous 
flame be caused to spread itself over a cold surface it became non- 
luminous, but the luminosity could be restored by heating the surface 
over which the flame plays. If, therefore, a diluent had the power of 
extracting more heat from a flame than another it would be more 
active in reducing the luminosity, so that a smaller quantity would be 
required to render the flame non luminous, and on comparing the 
specific heats of the gases used in the last experiment the reason for 
the small quantity of carbon dioxide is at once seen. 


Specific Heats of Equal Volumes. 


NOM es seta soe seeaustaseompacacner 0.2405 
(OMEN S65 id avaisincionwdaewsee ieee 0.3306 
PMAROUAMEIN an issivicisicis simsinciainnte viemeaeannie 0.2370 
ere poinkis Stine ei sWlesisinisee ee ueGiere 0.2374 
CMFDON MONOKME. 6.5/5 5)0:6:..0:06s.0605060000060 0.2370 
AP OROR os, sis ais: Ginn euciecenunouicnanvien 0 2359 


Experiments show that this is in all probability the true explanation, 
as in the flames rendered non luminous by diluents, the inner cone for 
the first 14 inch is decidedly cooler than in the luminous flame, owing 
to the cooling action of the nitrogen or carbon dioxide. Above this 
point, however, the influence of the oxygen begins to be felt, and the 
non-luminous flame is here hotter than the luminous flame, whilst the 
hottest portion of the flame is to be found half way between the tip of 
the inner and outer cones. With inert diluents, however, the hottest 
points are found at the side and tip of the outer cone when the air 
necessary for the combustion is obtained. 

With a Bunsen burner, in which the mixed gas and air give a green 


tions diluted with twice the quantity of steam and the unchanged 
nitrogen burn at the expense of the oxygen of the external air forming 
the outer cone. A small quantity of carbon dioxide is also always 
found, probably due to the oxidation of some of the carbon monoxide 
by the steam, and the gaseous mixture which forms the outer cone has 
an approximate composition of : 


Per Cent. 
WORSE WADOE oiisiscgeicccsccssceeccenccevieses 16 
Nitrogen.........- BHR Rea Daa ea nue te 60 
Ce MADIOMIOG ie 6.6.5 b shine nctieweneen scutes 9 
Hydrogen ....cccscsccccccccscccccessescses 10 
CPUGN- GINZIIG: 6ciscisccecccrcscscccrevaseses 5 
100 


It does notiseem possible that such a mixture, containing as it does 
less than 20.per cent. of combustible gas, should burn and produce the 
intense heat found in the outer cone of the Bunsen burner, but Pro- 
fessor Smithells has shown that under ordinary conditions the heat of 
the inner cone is added to that of the outer, so that in the combustion 
the outer cone is always hotter than the inner. 

That this is so can be clearly shown by using the Smithell tube, and 
having widely separated the two cones of the flame, holding a maiitle 
in the outer zone. The mantle is not then heated to incandescence, 
but on now allowing the inner cone to rise in the tube, the mantle be- 
comes more and more luminous until the zone has resumed its pr..ver 
position in the center of the flame, when the mantle gives its full in- 
candescence. 

It is quite clear that the ratio of gas to air needed to give the best 
results in a Bunsen burner intended for use with an incandescent 
mantle must be the one which yields the hottest outer zone to the flame, 
and it might be expected that this would be arrived at by only just 
allowing sufficient air to mingle with the gas to render it non lumi- 
nous, as there is then a larger proportion of combustible gas to burn 


inner cone, although a low temperature, due to the excess of air, is|#t the surface of the mantle, and one might expect a higher tempera: 


found at the bottom of the inner cone, yet the increased quantity of 
oxygen causes a rapid oxidation in the upper portion and a smaller 
and hotter flame is produced. 

From these experiments and also from the researches of Heumann it 
will be seen that several causes aid in the destruction of luminositv in 
a flame, chief amongst which are oxidation, dilution and cooling. 7 

The chemical changes taking place in a Bunsen flame are far more 
simple than those which are going on in the luminous flame. Taking 
the ordinary London coal gas having the composition : 


ES CE a 

Unsaturated hydrocarbons............... "ne 
Saturated hydrocarbons. .................. 36.25 
JAPDON: WDMOKIDE, 66.05.65 os sccinicevccccsccs 3.68 
Carbon dioxide.............. c seeteenonsceaOHlD 
SE ee Se en eae 4.10 
SSRN ees ci cyieie cckeancove ces 0.31 
Sulphuretted hydrogen..................4. 0.00 


ture at that point. This, however, is not the case, as the heat from 
the combustion in the inner zone can only escape through the outer 
zone, and the maximum effect on the mantle is produced when, as 
nearly as possib'e, one-half the combustion takes place in the inner 
zone at the expense of the air drawn in with the gas through the air 
holes of the Bunsen, whilst the second half is burnt on the surface of 
the mantle itself. 

This was proved experimentally by closing the air holes, removing 
the injector from a mantle burner, and fitting in its place a T-piece, 
through the arms of which the gas and air measured by the standard 
meters were passed. The gas supply was kept constant at 5 cubic feet 
per hour ata pressure of 1.5 inches of water, and the air regulated to 
give the desired appearance to the flame. The rate of flow of gas and 
air was when taken, and a well fitting mantle placed on the flame, the 
illuminating power ascertained, and a Le Chatelier thermo couple 
placed so that the twist just touched the mantle at a point one inch 
above the burner head. Every precaution was taken to ensure 








accuracy, and the results were as follows : 
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-Ratio— Candle Power Tempera- 
Gas. Air. perc. ft. of Gas. ture 0°C. 


~ 


tio of Flow.— 
Condition of Flame. Gas. Air. 


Under Aerated...... 4.3 10.0 1 2.2 14.4 1,880 
Best Aeration...... 4.5 12.75 1 2.75 200 1,915 
Over Aeration...... 4.5 15.25 1 3.4 17.7 1,905 
On analysis the gas was found to contain : 
SRN nd cc do ccuecaausvcnnuddauscancasn 60.4 
Saturated hydrocarbons .................--- 28.1 
Unsaturated hydrocarbons ...............-+ 4.0 
COE EI occ ccccccscekavannageews - 5.0 
CPE MONON ids. vicuceicansacdececssvene 0.0 
RNIN a Gi tice cncicvadcadsaesedaceasenwarKas 0.5 
TAMU ae sc esee caseucevauaceseimacdcescuexe 2.0 
100.0 


And by exploding with oxygen it was found that for its complete com- 
bustion 1 volume of gas requires 5.5 volumes of air. 

From this experiment it is clear that there is a point in the aeration 
of the Bunsen flame which gives the highest temperature in that por- 
tion in which the mantle is situated, and that above or below this ratio 
the light yielded by the mantle suffers. 

Experiments were then made to determine the effect upon the light 
emitted by the mantle of different degrees of aeration, the arrange- 
ment of the apparatus being such that the burner could suck in the air 
it needed in the usual way from a tubulated globe, the gas being burnt 
at a constant rate under a pressure of 1.5 inches of water, whilst the 
flow of air could be varied. The result shows that with a 16 candle 
gas, on increasing the aeration, the candle power of the mantle steadily 
rises until a maximum is obtained with a little more than one half the 
amount of air required for complete combustion, whilst on increasing 
the aeration above this point, the candle power steadily fell. 

A serious trouble with mantle lighting is the carbonization of the 
mantle, which commences with a slight scoty deposit at one spot, and 
then rapidly grows over the surface of the mantle, not only reducing 
the light emitted but giving rise to traces of carbon monoxide in the 
products of combustion. 

When the flame is under aerated and contains a ratio of less than 
2.2 volumes of air to 1 of gas, some methane escapes combustion in the 
inner zone of the flame and burns with the carbon monoxide and 
hydrogen in the outer flame, and it is this which causes the trouble. 

On replacing the ordinary tube of a Bunsen burner with one made 
of platinum, and if the ratio of gas and air be so arranged as to give 
a blue non-luminous flame, on heating the platinum tube the flame be- 
comes luminous, although not to such an extent as would have been 
obtained from the original gas. If the tube be allowed to cool down 
the flame again becomes non-luminous, showing that the luminosity 
is due to the restoration of heat to the flame and not to any alteration 
in the composition of the gas. But with a Bunsen burning with a 
green inner cone, luminosity cannot be produced by heating the mix- 
ture of gas and air. On now taking an ordinary Bunsen with a brass 
tube and surrounding the blue non-luminous flame with a platinum 
gauze mantle open at the top, and so arranged that the sides of the 
flame heat the mantle to a high temperature, the top of the flame will 
become luminous, owing to the platinum superheating the flame 
gases from the inner cone and causing them to decompose with separa 
tion of particles of carbon. The same result is obtained with an 
ordinary mantle open at the top, and it is to this cause that the deposi- 
tion of carbon on the mantles is due. 

It will often be found that the carbon begins to deposit on the rod 
which supports the mantle, and 1s fixed in a small plate in the burner 
head. Above this plate there is a zone of unburnt gas which is raised 
to a high temperature by the radiant heat from the walls of the man- 
tle, and the same conditions as before for the deposition of carbon are 
brought about. When once this carbon has started to form, its 
catalytic action causes the decomposition of the hydrocarbons still 
present to proceed with greater rapidity, so that in time both the upper 
part of the rod and the mantle become so crusted with carbon. as not 
only to reduce the light emitted to a minimum, but to cause the form- 
ation of distinct quantities of carbon monoxide in the products of com- 
bustion. 

The amount of air needed to give a non-luminous Bunsen flame 
varies with the richness in hydrocarbons of the gas, and the higher the 
candle power the greater must be the volume of air used for each 
volume of gas. It is found by experiment that although the incre- 
ment in the volume of air needed for each extra candle power in the 
value of the gas is fairly constant for gases below 20-candle power, it 
rapidly rises when richer gases are used. The candle power of the 











original yas also affects the light which is to be obtained from the 
mantle. ; 

If an ordinary burner and mantle be purchased, and tested first with 
16-candle gas then with 15, and finally with 14-candle power gas, it is 
often found that it gives a better light with the 15 than the 16, anda 
further improvement with the 14-candle gas. This, however, is de- 
pendent upon the fact that the burner is drawing in less than the 
necessary amount of air to give the best conditions of combustion in 
the inner zone, and that the right degree of aération is being more and 
more nearly approached with the poorer gas, When care is taken to 
ensure the correct ratio of air and gas consumed in each case, it is 
found that for qualities of gas between 14 and 18-candle power there is 
a gain of about 3 per cent. in the light emitted by the mantle for each 
candle illnminating power in the gas. 

When Welsbach first introduced the incandescent mantle, the burner 
which he used consisted of a small Bunsen burner of the ordinary 
type, with a tube of about the same length as in an ordinary laboratory 
Bunsen, on to which was fitted a gallery to carry a chimney and a 
head stamped out of thin sheet metal. The length of the fitting was, 
however, objected to by consumers, who had up to that time only been 
accustomed to screwing a flat flame or Argand nipple on to their fit- 
tings, so the burner tube was very soon shortened, and the head carry- 
ing the gallery which fitted over it was made so that it slightly in- 
creased this length. 

Many forms of these burners have been used, the differences being 
chiefly dependent upon the construction of the head, some consisting 
of open circular slots, others of flat gauze disks with a small baffle in 
the center, some having gauze domes, others steatite or cut metal tops. 
But owing to the construction of the burner, they all had one 
peculiarity, and that was they under aérated the gas before combustion, 
and, in consequence, a chimney was required with them in order to 
create an up draught, and to bring air rapidly in contact with the burn- 
ing gas on the surface of the mantle. 

When no chimney was used the unburnt gas from the inner zone 
had to travel a small distance from the surface of the mantle, through 
which it was passing before it obtained the necessary air for its com- 
bustion, hence the layer of highest temperature was outside the man- 
tle, which, in consequence, was not raised to the highest degree of in- 
candescence ; but when the chimney was put on the uprush of air 
that it created burnt the escaping gas on the surface of the mantle it- 
self, and the best results were obtained. Burners of this class are still 
those most used, and it is now fully realized that if the amount of air 
sucked in by the burner is not at least one-half the total volume of air 
needed for the complete combustion of the gas, achimney of such length 
as to create a sufficient draught to consume all surplus gas on the sur- 
face of the mantle must be used. Taking a 14 or 15 candle power gas, 
a6-inch chimney is generally sufficient to supply the necessary air, 
whilst with a rich gas, such asis supplied in Edinburgh, a 10 or 12-inch 
chimney is not too long for the work it has to do. 

It is now beginning to be found that the chimney even is capable of 
improvement, and that if instead of allowing all the air to be drawn 
up from the bottom, holes are made in the chimney just above the 
level of the burner head, the air impinges more directly on the mantle 
and a slightly better result is attained. The idea, originally due to Sir 
Edward Frankland and revived every few years since, of heating the 
air supply by making it pass down between an outer glass and the 
chimney before ascending the interior of the chimney itself has also 
been applied to mantle burners, but unless very carefully adjusted, 
the loss of light due to absorption by the glasses nearly makes up for 
the slight gain. 

Mantle burners in which regeneration has been attempted have also 
been tried, but the fact that the air or gas can be heated separately, 
and then utilized to give a very hot flame, does not apply to the mix- 
ture of the two, as when a mixture of air and gas is heated, oxidation 
of the gas commences, and the loss of combustible matter due to this 
cause outweighs the advantages of pre-heating. 

Real improvements in the burners employed in mantle heating com- 
menced in the early nineties, and at this period Chemin and Bandsept 
both began working at the idea of adding air to the gas in small por- 
tions so as to gain a more intimate mixture of the two before com- 
bustion. Chemin’s burner however was never a practical success, 
but Bandsept succeeded in producing a burner which up to the present 
time has never been excelled. Using a conical injector of such a 
character as to spread the jet of gas issuing from it, he placed above it 
a short truncated cone which upwardly converged in such a way that 
the area of the upward flow of the jet of gas practically filled it ; above 
this again he placed another cone of the same character having a stili 
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wider opening at the top. Several of these ever widening cones being 
used and a suction being created in each, air was allowed to be drawn 
in through small holes in the base of the cones, and mingling with the 
upwardly flowing stream of gas and air entered a larger upwardly 
diverging cone which acted as an expansion cone and relieved the 
pressure that otherwise would have been created by expansion on 
nearing the heated burner head. The gases were finally mixed by 
passing through atomizers consisting of double layers of wire gauze, 
perforated metal thimbles, or other devices, which would complete the 
admixture of the air and gas immediately before combustion. 

The work done by Bandsept in perfecting the Bunsen for mantle 
heating was enormous, and on glancing back through his Belgian 
patents one finds that nearly every feature of such modern burners as 
the Kern had been worked out by him before 1896. His burners are 
still the best that have been introduced and are indeed the form of 
chimneyless burner adopted by the French Auer Company. 

In 1894 De Mare made a number of different forms of burner for his 
plumes and for mantles, and improved the suction given by his jet of 
coal gas, by placing above it a tube having the form of two cones 
united at their summits. This largely increased the uprush of the mix- 
ture and also added slightly to the amount of air drawn in with the 
gas. The so called ‘‘ Simplex” burners, which are now largely used, 
are made upon the principles enunciated by De Mare in his patent. 

In the burners made upon the principles first put forward by Band- 
sept and De Mare, owing to the superior rigidity of the flame due to 
the increased rate of outflow of the mixture and the aération being 
brought up to the best point for exciting the incandescence of the man 
tle, the chimney can be dispensed with. 

Perhaps the best known chimneyless burner at the present time is the 
highly vaunted Kern burner, in which the form of head devised by 
Bandsept in one of his earliest patents is added to the suction tube 
formed of truncated cones patented by De Mare, giving a burner which 
yields practically the same photometric results. 

It must always be remembered that the statement of illuminating 
power yielded by various incandescent mantles and burners is always 
open to the interference of several important factors, the chief one 
amongst which is fit of the mantle. Most observers seem to imagine 
that so long as the mantle will go over the burner head, and the rod 
that supports it is of the prescribed height, the full illuminating power 
which the burner and mantle are capable of yielding is given. This, 
however, is an entire mistake, as unless the mantle not only fits the 
head, but also the flame perfectly, serious discrepancies at once arise ; 
and althongh when a perfectly fitting mantle is obtained such chimney 
less burners as I have described will give as high as 24 candles per cubic 
foot of gas consumed, they are just as often found to give 14, and if 
the burners and mantles commercially sold be taken and tested care- 
fully, the average comes out at about 18 or 19 candles per cubic foot of 
gas. Until absolute uniformity in the construction of the burner and 
in the shape of the mantle can be obtained these discrepancies cannot 
be avoided, and it is only by taking the greatest possible precautions 
that fair results can be obtained. 

I cannot help thinking that manufacturers make a great mistake in 
claiming illuminating powers for their mantles and burners which 
have only been obtained in isolated cases where by chance perfect con- 
ditions have been attained, as the non-fulfilment of these results in 
practice gives rise to disappointment to the consumer, and discredits the 
particular form of burner. 

Iu conclusion, I can only regret that the shortness of the course has 
prevented me from dealing with a large number of points which other- 
wise I would have liked to touch upon. 








Difficulties in the Construction of a Concrete Gasholder 
Tank. 
a 
[A paper read by Mr. F. G. Cockey, at the-meeting of the Southern 
District Association of Gas Engineers and Managers, High Hol- 
born, London, England, Nov. 15th.] 


In accepting the Hon. Secretary’s invitation to contribute a paper at 
this meeting I felt grave doubts as to my ability to produce one that 
would be of any service to the members or provoke discussion. In the 
management of a works of moderate size, where the staff is small, one 
has little time for research, or even for the systematic recording and 
classifying of facts, except in the somewhat unreliable receptacle of 
one’s memory. 

The ultimate choice of a subject, however, was suggested to me by a 
recollection of the want I felt of records of similar pieces of work at 
the time I was called upon to design a gasholder tank to be placed upon 








a rather awkward site; and I venture to hope that a record of my own 
experiences may be of service to others in a like position. 

The increased demand for gas had rendered the months of December 
and January periods of continual worry and strain for several years 
before the directors could be persuaded to face the expenditure of 
capital necessary to place the storage capacity of the works on a safe 
footing, and it was late in 1898 before it was decided to put in a new 
holder. There was a piece of land available in an excellent position in 
relation to the rest of the works, and, although on the slope of a hill, 
it did not at first appear to offer any great difficulties in the carrying 
out of the work. 

The first consideration was the size of the holder, and this was gov- 
erned by the shape and area of the land, which was such that, what- 
ever size of holder was put on it, there would be no room for anything 
else. It was, therefore, decided to make the diameter of the tank as 
large as possible, and to put in only one lift of the vessel at present, 
which would practically double our storage and provide for a good 
many years to come. 

The treacherous nature of the ground in the Isle of Wight is well 
known to many contractors who have had the misfortune to carry out 
works in that beautiful but unprofitable district, and possibly had the 
advice of some of those gentlemen been available at the time some of 
the difficulties afterwards encountered might havc been avoided ; but, 
as a rule, when a job is finished, if not before, they go away, never to 
return. 

A pair of large sewage precipitation tanks had been constructed a 
couple of years before on the land adjoining the lower side of the pro- 
posed site, and by carefully watching the progress of these works it 
was thought that a fair idea of the nature of the ground had been ob- 
tained. In order to get some further information, a trench was cut 
into the slope on the upper side of the site, which showed a very stiff, 
yellow clay; and this appeared to stand well. A shaft on the lower 
side showed similar clay at a depth of about 9 feet, with loose ground 
above, which was known to have been tipped there when the tunnel 
on the Ryde railway was made, some 25 years ago. 

The choice of materials lay between steel, brick and concrete. At 
first a steel tank appeared to present many advantages ; but on further 
consideration there appeared to be several serious objections to the use 
of this material. In the first place, during the construction of the 
main sewer, it had been observed that the whole of the upper clay had 
a tendency to slide towards the river, and 1t would have been necessary 
to go to a considerable depth to get a foundation of approximately uni- 
form resistance and to obtain a sufficient abutment to overcome the 
tendency to slide bodily on the greasy surface of the clay. Secondly, 
although there is no difficulty in designing a steel tank to stand any 
given bursting pressure, it has little stiffness to resist distortion due to 
external pressure applied unequally on different parts of the circum- 
ference, as would have been the case in this instance, and to stiffen it 
sufficiently would have greatly increased the cost. These considera- 
tions appeared to be fatal to the steel tank. 

Between the other two materials there was no difficulty in deciding. 
The homogeneity and rigidity of concrete, and the ease with which it can 
be made practically water tight, would have been sufficient to turn the 
scale in its favor, even had it not been cheaper than brick in cement. 
The fact that excellent cement is produced within about a mile of the 
works, and could be delivered by water, and that clean shingle in 
abundance was obtainable in the Solent and on the Hampshire coast 
rendered this by far the cheapest method of construction. 

In deciding on the thicknees and form of the tank wall and the level 
of the coping, the slope of the ground was again an important factor. 
If the tank were placed too low the bank on the upper side would have 
been unstable ; and, on the other hand, as the embankment on the 
lower side had to be made up it was not safe to rely on it for much 
support. It was, therefore, decided to make the wall of a thickness 
calculated to resist the maximum bursting pressure at the bottom, 
taking into consideration the support due to the solid clay, and to carry 
it up of this thickness to its full height. There were other advantages 
in this method of construction that appeared to compensate for the 
extra quantity of concrete required, viz.: The thickness at the top, 
8 feet 6 inches, gave a sufficient base for the steel standards without 
any piers, and the vertical external surface enabled the concrete to be 
deposited in the trench against the solid earth, instead of having to 
form a battered casing and to fill in at the back of it. 

The dumpling was originally intended to be a truncated cone with a 
slope of 2 to 3, covered with a 9-inch casing of concrete. The inlet and 
outlet pipes were of cast iron, 18 inches diameter, carried up the back 








of the wall, resting on a single casting forming a drip box, the 
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horizontal lengths being of steel bedded in the concrete bottom of the 
tank, which was thickened up at this point. 

The contractor commenced work in January by sinking a shaft at 
the point where the pipes were to be fixed, about 18 feet by 12 feet. 
This was carried down to the full depth or about six frames with poling 
boards and 6 inch square walings and struts; and throughout the 
whole job this never moved. This encouraged the idea that the 
ground was better than had been anticipated ; and the ring was com 
menced 8 feet 6 inches wide in clear of poling boards with 11-inch by 
3-inch walings and 6-inch die square struts, only about 6 bays on the 
upper side being timbered with 3-inch runners. All went well until 
about three frames of timber were in on the upper side, which brought 
the trench about level with the road on the lower side; but, unfortu- 
nately, the contractor, anxious to cart away as much as possible before 
the road was blocked, had been hard at work leveling the interior of 
the ring, and had also, in making a road for the crane, thrown his 
surplus soil on to the upper part of the bank. This disturbed the equilib- 
rium of the ground, and the first sign of trouble we had was the ap- 
pearance of several ugly cracks in the gardens on the other side of the 
hedge. At the same time the timber on the ianer side of the trench be- 
gan to rise until the struts were some 2 inches out of level, showing 
that the weight on the outside was lifting the core by fluid pressure. 
All hands were immediately turned on to remove the earth from the 
bank and tip it on the inner side of the trench, thus transferring a por- 
tion of the weight from one side to the other ; and an extra row of wal- 
ings was put in on the inner side, below the others, with struts raking 
in the opposite direction to the acquired slope of the original ones. 

After several days of constant work, during which some 400 yards 
of earth were shifted, the movement ceased. This was tested daily for 
some time by checking the levels of plugs driven into the ground in 
the gardens above the bank with a point on a building some distance 
away from the works. . 

It was found that the timber on the outside had come in about i} 
inches ; but this could be got over by cutting out the runners as the 
concrete was put in, instead of leaving them in. By the time the 
fourth frame of timber was in on the upper side the runners were 
well into the solid blue clay, and there was no further difficulty on 
that side. 

But as work proceeded on the southwest side of the ring trouble 
again commenced. The yellow clay which had appeared so stiff and 
solid in the trial holes proved to be all alive, and poling boards were 
no use against it, whilst 11-inch by 4 inch pitch pine walings required 
4 struts in a 13-foot bay ; which barely left room for the skips to work. 
There was evidently nothing for it but to put down runners behind 
the boards, this time on the inner side of the trench, as the pressure 
was now from that direction. It was also decided to increase the 
thickness of the wall, as we went down, to about 3 feet 9inches. Ik 
may be mentioned that we had put down bore holes at several points 
to ascertain at what depth the blue clay would be reached, and finding 
that on the lower, 7. e., west side, it was about 30 feet below coping 
level, it was decided to carry the wall down 3 feet below the depth 
originally intended, for some distance round this lower side, in order 
to get a good abutment to resist any tendency to move bodily. With 
some 25 feet depth of trench in this semi fluid clay, the trench only 3 
feet 6 inches wide, and so much timber in that there was hardly rocm 
to move, and the timber men working all night, the time was an 
anxious one, and every one concerned was so glad when the blue c’ay 
was reached and it was possible to bottom up the trench and begin 
concreting. Under the circumstances it was, of course, impossible to 
under cut the outer side of the trench, as originally intended, and the 
concrete had to be placed as soon as a length had been cleared for it 
Taking into consideration the enormous pressure on the upper side of 
the tank, which was comparatively unbalanced by any possible resist- 
ance we could apply to the rest of the circumference, it was decided to 
embed rings of railway metals, fished together at intervals as the wall 
was carried up, with vertical rails to transmit any strain from one 
ring to another, and the proportion of cement in the concrete was in 
creased from 1 partin 8 tolin 7. This was undoubtedly erring on 
the side of safety, and I have now little doubt that the wall would 
have stood as originally designed. 

The shingle used for the concrete was very clean, and the propor- 
tion of sand in it as delivered was exactly what was required to form 
a compact and impervious concrete. The cement was of remarkably 
even quality, and in every case far exceeded the specified tests both in 
fineness and tensile strength. 

When the concrete wall was brought up to its full height, it was 


= 


of the tank was proceeded with, the slops of the dumpling being 
trimmed as the excavation went on. When about 18 feet of earth had 
been removed below the coping level, one afternoon a slight crack ap- 
peared on the levelled top of the dumping, and in about 5 minutes a 
huge piece had separated itself on a line parallel to and about 3 feet 
from the north and south diameter of the tank and slid gracefully 
down, leaving a beautifully polished slope. The whole of this earth 
was removed, and a bench formed at the bottom of the slip. The bat- 
ter of the cone was increased and the excavation proceeded with, care- 
ful watch being kept for further movements. The top was also con- 
creted over to prevent rain from penetrating and further disintegrating 
the clay. 

In the course of this excavation a most extraordinary geological 
formation was revealed, which is indicated roughly in the diagram 
(p. 888). The north and south diameter of the tank appeared to be the 
anticlinal axis of a singular folding of the beds, which in one place 
were quite inverted, and it would have been hard to find a more un- 
fortunate site for a tank, though no amount of isolated borings would 
have revealed this beforehand. These beds appear to belong to the 
upper Bembridge marls, a portion of the Oligocene strata, which are 
peculiar to this portion of the British Isles. They are of fluvio marine 
origin, and are characterized by bands of different colored clays 
separated by beds of characteristic shells, with occasional bands of 
stone colored by iron and interlaced with small roots. These shell and 
stone beds proved fruitful sources of trouble, for they broke up the 
cohesion of the mass, and further slips took place on the east side of 
the dumpling, on the joints of these beds. The ultimate section of the 
tank is shown in the diagram (p. 888) by the parts shaded, whilst the 
original design is indicated by the parts given in outline. The shape 
of the dumpling will probably puzzle any engineer who may have 
occasion to empty the tank at some future time without knowing its 
history. Mi 

As a precaution against further slips, a heavy buttress of concrete, 3 
feet wide, was carried up from the bottom of the tank to the center 
pier, which consisted of a block of concrete 6 feet cube with a cross 
shaped rest block on the top. Ribs or buttresses were also carried up 
at four other points, and after the whole was concreted over no fur- 
ther movement took place. The interior of the wall was rendered 
with cement and sand, 1 to 1, and finished with neat cement killed and 
worked in with the trowel. The bottom and dumpling were well 
grouted with equal parts of cement and sand. On filling the tank it 
was satisfactory to find that it lost only 4 an inch in the first 24 hours ; 
and this by the end of about a fortnight—during which horse dung, 
hops, and middlings, mixed with cement, were from time to time put 
m—had diminished to an imperceptible quantity ; and though for 
several months it was possible to detect aslight loss from week to 
week, the water level now appears to remain practically constant. 

The thickness of the embankment on the lower side was increased, 
and in this and in the bank above the tank two deep trenches were cut, 
meeting atthe topin the form ofa triangle, and filled with large 
stones, to act as buttresses and drains and lessen the tendency of the 
banks to slip during wet weather. The whole surface of the slopes all 
round the bank was covered with about 4 inches of chalk soiled over 
and sown wita grass seed, and a drain was carried round the whole 
circumference of the path round the tank. 

In looking back on the work in the light of the experience gained, 
One can see many points in which both the design and the, methods of 
carrying it out might have been improved; and it is simply with the 
object of bringing out such points and drawing forth the opinions and 
experiences of others that I have ventured to describe the work at such 
length. 

Discussion, 

Mr. J. W. Helps said he did not rise to discuss the paper, but merely 
to thank Mr. Cockey for having prepared it at his request, which was 
made only three or four weeks ago. He thought the paper was one 
which would form no inconsiderable additions to the Transactions of 
the Association. It was of a kind which was particularly suitable to 
meetings such as theirs, although, perhaps, it did not lend itself to 
much discussion. It described difficulties that had been met with in 
the course of everyday work, and he thought that if many members of 
this and other associations would record their difficulties and the 
means adopted to overcome them as Mr. Cockey had done, there would 
never be any difficulty in getting papers for their meetings. 

Mr. W. D. Child said although the paper might not be open to much 
discussion they were obliged for the information which Mr. Cockey 
had supplied regarding his particular part of the country. He re- 





hoped that our troubles were over, and tho excavation of the interior 





membered that the late Mr. Garnett, of Ryde, had given an account 
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trated. C Brown clay, no shells. 

E Brown clay, with layers of shells much crushed. _F' Bed of brown stones, col- 

issima and cyther.2a (occasional). _H Bed of stones, similar to F, 

K Yellow clay, semi-fluid, with shells scattered throughout, evidently the de- 
i um. 
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M Soil and made ground. (The figures on section give height above ordnance datum.) 








Section of Tank, as Originally 


of the peculiar formation of the soil in that district, and of the meas- 
ures he had been obliged to take to prevent the slipping of a large mass 
of earth. In that case, he believed, that at one time the tank itself 
threatened to slip. Mr. Cockey was to be congratulated upon the 
energy and resource with which he had tackled his difficulties, and 
brought the work to a satisfactory conclusion. He was glad to hear 
that Mr. Cockey had found no difficulty in building a perfectly tight 
concrete tank. That, indeed, appeared to have been the least of the 
difficulties with which he had to contend. For his own part he be 
lieved that the only difficulty in dealing with concrete was to get the 
contractor or the contractor's men to perform the work thoroughly 
and well. If concrete work .was cleanly made and properly put in 
they might rely upon it far more than they had hitherto done, and es- 
pecially so in tanks. 

Mr. Douglas H. Helps said he would like to know if the author had 
considered the use of expanded metal in the construction of tanks, be- 
cause by the use of this he thought the quantity of material might be | 
materially reduced. Tests made by Sir Benjamin Baker showed that | 
5 inch slabs, 6 feet 6 inches apart, strengthened by expanded metal, 








Designed and as Completed. 


ing concrete water-tight than it was with the other construction. He 
certainly had no difficulty with tanks constructed with rendering so 
far as their being water tight was concerned. The only difficulty was 
distinctly due to matters that could have been avoided by stricter 
supervision. a 

Mr. J. S. Ineson, Ventnor, coming from the same district as the 
author of the paper, said he could heartily sympathize with him in his 
difficulties. The geology of the Isle of Wight seemed to be upside 
down. In his part of the island the formation was called the ‘‘ blue 
slipper,” and very appropriately so, for it was continually on the slip. 
When he saw the Ventnor gas works first, 164 years ago, one of the 
gasholder columns was nearly upside down, and the tank was 2 feet 6 
inches out of diameter. By perseverance and concrete, however, he 
brought it to something like a circle, and now it was only about 4 
inches out of diameter, aad was practically water-tight. In his case he 
had nothing between him and the sea but the retaining wall. 

The Chairman, in closing the discussion, said that many of them 
must have had difficulties in the construction of tanks, and no doubt 
they would have difficulties again, and a paper such as this would help 


were ten of eleven times stronger than slabs of the same size without | them very considerably in providing against some of these contingen- 
expanded metal. Of course, one would have to consider where the |cies. On ground such as they had in the Isle of Wight he thought it 
best place was to put the expanded metal. For himself, he thought it | would be advisable for engineers to consider whether, in the future, 


should be placed in two positions—as near the outside circle of the 
tank as possible, and, again, on the inner circle. He was inclined to 
think that there was a great future for cement work strengthened by 
expanded metal. 

Mr. Thomas Price, Walton-on-Thames, said he had, had some recent 
experience in constructing a concrete tank, and his greatest difficulty 
had been to get the tank made watertight by rendering it with cement. 
He thought, perhaps, the soil on which the tank was—viz., yellow 
clay, had something to do with it. 

Mr. Percy Griffith said he had had some experience in these matters, 
and he thought a concrete tank should compare very favorably as re- 
gards both strength and cost with any other form of construction. He 
had also had some experience in keeping tanks water-tight, both brick 
and puddle tanks and concrete rendered on the inner face, and that 


they should not construct steel tanks above ground. At Tottenham he 
had fortunately a good soil—16 feet of ballast, and below that the Lon- 
don clay, which lent itself admirably to a brick and puddle tank ; but 
in a case such as had been described in the paper, he thought it would 
be advisable to construct a steel tank. 

Mr. Cockey, replying on the discussion, said the main point that he 
wished to bring out was that this singular construction of the soil could 
not have been foreseen, and therefore could not have been provided 
against. He had considered whether he should build asfeel tank, but 
he was very confident that if he had done so it would have slipped 
away down into the sewage works, or somewhere. He quite agreed 
that concrete work was simply a question of careful supervision, good 
clean ballast, and a fair proportion of sand. Fortunately they were 





experience showed conclusively that it was far easier to get work car- 
ried out with concrete than with brick and puddle; but both puddle 
and concrete required careful supervision. Still, he thought it was 
easier to overcome the difficulties which presented themselves in mak- | 


able to get a shingle with just about the right proportion of sand in it. 
The concrete was put down a vertical shoot, and turned over again 
with sharp tools, so as to work out all the air, which was a very im- 
portant point. In fairness, he should say that he had no trouble with 
his contractor ; he stuck manfully to the work, although he was losing 
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money all the time. With regard to the use of expanded metal, he was 
very anxious to try it in a gasholder tank, but up to now he had not 
quite seen his way todo so. He should mention, however, that rings 
of hoop iron 1} inches by ,*, inch were bedded in the walls of this tank 
allthe way up. He should very much like to have the opportunity of 
puilding a small tank with expanded metal. 








A-Twelve-Inch Submerged Pipe Line. 
canecuilieieeses 


Engineering Record reports that a 12-inch submerged pipe line was 
recently laid across Shirley Gut in Boston Harbor under the direction 
of Mr. F. A. McInnes, of City Engineer Jackson’s staff. The lengths 
of pipe were put together on shore, then placed on planks supported 
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exceedingly fast and the period of slack water is short, about 5 min- 
utes. The pipe used was 1 inch thick, weighing about 1,820 pounds 
per 12-foot length. It was of special design, the spigot being turned to 
a true spherical form and a raised ring in the bell or hut being turned 
to fit the curvature of the spigot; there were two lead scores in the 
bell. This design causes the lead to remain in the bell in whatever 
position the joint lies, making the operation of calking a joint under 
water in the case of a leak comparatively easy. 








Blower for Portable Forges. 


Bie oat 
The illustrations show a small hand blower, made by the Champion 
Blower and Forge Company, of Lancaster, Pa., that has found much 
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A 12-Inch Submerged Pipe. 


























Blower for Portable Forges. 


on rollers, and securely fastened to a hawser in such a way that the 
strain was largely borne by the hawser. The main is 408 feet long 
and contains 34 flexible joints. It was pulled across the channel by 
means of a steam winch, and as the pipe entered the water empty oil 
barrels were attached to it so as to reduce the friction of the pipe as it 
was dragged over the bottom. The pipe was placed in a dredged chan- 
nel about 5 feet deep, and when it was over its final location the barrels 
were cut loose by adiver. It took an hour and forty minutes to pull the 
main into place. When tested after the work was done the line was 
found to be practically tight. The difficulties under which this work 
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favor. An outside view of the fan is illustrated in Fig. 1, whilst Figs. 
2 and 8 show clearly its construction. The gearing by which the requi- 
site speed is given to the fan is completely enclosed in an oil and dust 
tight casing. Keyed to the fan spindle is a worm A, which is driven 
by the worm-wheel B, whilst the latter is in its turn rotated by a spur- 
wheel mounted on the same spindle as the crank handle C. The gears 
are all machine cut, and as ball bearings are employed throughout, the 
frictional losses are small. The construction of these ball bearings is 
peculiar, since the balls are mounted in a cage of steel, as shown in Fig. 





4. This cage revolves with the balls and serves to hold them together. 


was done were unusual, inasmuch as the current in Shirley Gut runs| This is a convenience in overhauling the machine, as the balls are put 
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in or removed in a batch instead of singly, as with the more usual type | vanometer test, and requires the core to be connected directly with 
of ball bearing. The fan illustrated is 12 inches in diameter and weighs |earth for a period proportional to that during which the high voltage 
100 pounds complete, with tuyere iron and piping. The makers claim | was maintained, in order to dissipate itself. 
that the blast from this fan is as steady as from a large power blower,| In the case of a lead sheathed or armored cable, the lead sheathing 
and the wearing parts being either of phosphor bronze or tool steel|or other metallic covering, of course, takes the place of the water in 
throughout, the need for repairs should be infrequent. the tank, thus rendering immersion unnecessary. an 
: One point which has been noted in the stressing or straining of in- wk 
Notes on the Testing of Modern Dielectrics at High |sulated core, especially where the voltage employed approaches that at the 
Voltages. which the limit of resistance to disruptive discharge is reached, is the ter 
ae apparent accumulation of potential at the points or extremities of qu 
Mr. J. Wright, in discussing this topic in the Electrical Review, |the cable, which makes itself evident in the breaking down of the cit 
says: In these days of electric light and power distribution at in-| dielectric at the point where it enters or leaves the water, or, if dry, at q 
creasing voltages, the erstwhile familiar phrase of ‘‘—megohms per|the point where the lead or other sheathing ends. Various plans have an 
mile,” as specifying the quality of the insulating medium or dielectric] been suggested from time to time to remedy this unfair distribution of rev 
surrounding a wire or cable, is being rapidly superseded amongst | potential, and to maintain it uniform at all points of the core. Proba- tra 
manufacturers, consulting engineers, and others more or less directly | bly the most likely one to have the desired effect is that of introducing we 
concerned in these matters, by the resistance of that dielectric to dis-|a bank of lamps or other suitable high resistance between tke free ex- ste 
- ruptive discharge, in terms of the number of volts of E.M.F. to which | tremity of the core and earth, the number of lamps or other resistance dis 
the cable or wire is subjected before being brought into commercial use. | being proportional to the voltage under application at thetime. There per 
It is obvious, if we regard this matter in a practical light, that the| would then be a complete circuit for the high voltage, while, at the sa 
change is materially for the better, and will benefit both manufacturer | same time, provided the plant were sufficiently powerful to maintain of t 
and customer, in that it denotes the true value of the dielectric as an | the potential under these conditions, that difference of potential would res' 
insulating medium ; a rubber insulated wire, yielding an insulation | still exist uniformly at all points between conductor and earth, and all dou 
resistance of some hundreds of megohms per mile under a testing|tendency to accumulation at the extremities would be prevented by to] 
E.M.F. of 600 volts continuous, may break down immediately under|the high resistance path to earth. The only drawback to such a plan was 
the application of 600 volts alternating, whereas a fiber or oil insulated |is the enormous increase of power required, especially in the case of the 
main, take, for instance, the Brooks semi-solid system of insulation. | high voltages. High voltage testing under normal conditions, in the the 
though yielding under test only a fraction of a megohm per mile, will]case of cables of average inductive capacity, such as quarter-mile T 
withstand a pressure of as much as 20,000 volts alternating without|lengths of the ordinary 19 or 87 strands, for instance, requires the the 
perceptible change. Taking these facts into consideration it is obvious- | jnitial expenditure of anything up to 10-horse power, and that on a oper 
ly impossible to compare the merits of various dielectrics, or even} blind or condenser circuit, whereas the adoption of a plan of connec- whe 
various qualities of the same dielectric, in terms of megohms per mile, | tions, such as the one mooted above, would involve the doubling or capi 
while, on the other hand, by subjecting two entirely different samples|even trebling of that output, and this in a factory turning out some adv 
of insulating material toa high voltage stressing, or, as it is techni-| hundreds of miles of various types of insulated core in a week, would cart 
cally known, “straining,” test simultaneously, at regular intervals of | be a material consideration tending to a general rise in the price of all exee 
their respective “‘lives,” it is possible to judge, with some degree of | cables and wires subjected to such tests—a condition of things to be, of t 
accuracy, their respective merits. if possible, avoided. time 
So important has this matter become, that in many cases specifica-} Another difficulty in the way of successful high voltage testing is the so fs 
tions for cable contracts lay particular stress upon the resistance of | efficient insulation of plant, and this more especially when dealing with the 
the dielectric to disruptive discharge, the general rule being that it] voltages of 10,000 and upwards. There is no special design of trans- the ¢ 
shall be subjected to a testing pressure or voltage at least double that|former suited to the exigencies of cable testing, wherefore manufac- thet 
at which it is ultimately intended to work for a certain pre-|turers in general have adopted one of the many well known types of abou 
determined period, and (here we have an important point) that the | transformer on the market, and secured whatever extra insulation they was 
megohmic result obtained after this stressing or straining test shall | could by insulating the case, oil bath immersion, etc., all of which, Nc 
evidence no perceptible deterioration in the insulating qualities of the | though tending to the object in view, viz., the maintenance of a high start 
dielectric. potential, are highly unsatisfactory in that they are unreliable and was 
To meet the increasing popularity of this form of test all the leading open to breakdown at unexpected moments. Taking the question of cylin 
cable manufacturers have for some considerable time now provided | oil insulated transformers into consideration, it is obviously impossible speed 
the requisite plant for the purpose, such plant usually taking the form |to build an oil immersed unit of any useful capacity for this type of and « 
of an alternator yielding various low voltages over a convenient| work without proceeding to impracticable dimensions, whereas with that 
range, up to, say, 250 volts, which are then transformed by a suitable | the ordinary air insulated types, unless great care be taken in their to th 
transformer, or bank of transformers, up to the required voltage,|construction and erection, constant trouble is experienced in their chan; 
which may be anything from 1 to 20,000 volts alternating. breaking down at various unexpected points. to ca 
In order to undergo the test, the cable, if it be a simple rubber} What is really required is a highly insulated type of transformer steam 
covered core for example, is immersed in a tank of water with its ex-| having a capacity of from 20 to 30-horse power, capable of adjustment becau 
tremities free, for a certain predetermined period, usually some 24]over a wide range of potential, either by subdivision or otherwise, As 
hours. A careful insulation test is taken on it in the usual manner by | which will enable voltages varying from 1 to 20,000 to be obtained at warrs 
the direct deflection method, and the secondary (high tension) winding | all times with perfect security from breakdown. a doz 
of the transformer is then connected to one extremity of the cable or| In the matter of actual testing there is no hard and fast rule asto the instal 
core, and to the tank, respectively, the latter connection being usually | real voltage to be applied to any particular class of cable or wire, the time t 
made by means of an earth plate immersed in the water ; the remain- general rule being that quoted above, viz., at least twice the normal whicl 
ing end of the cable being left free. The alternator is then gradually] working voltage; but conditions, of course, vary. With dielectrics purpo 
speeded up until the voltmeter indicates the required voltage, which is| of an impregnated fibrous disposition such- as jute, paper, etc., the test- used, 
maintained for the requisite period, after which the machine is|ing voltage may be in terms of the radial thickness of the insulating As: 
gradually slowed down. It is better for all purposes to place 2 volt-| medium, always provided that the actual nature of that medium re an un 
meters in circuit, one across the terminals of the alternator, and the| mains unchanged. With rubber-insulated core this rule does not ap to rew 
other (usually electrostatic) between the extremity of the core under ply, but depends to a large extent upon the quality of the rubber em- of the 
test and earth, in order to indicate the exact voltage to which the cable] ployed. reside 
is being subjected. Ifthe multiplying power of the transformer be] The old-time practice of ‘‘ flashing” the live lead on to the end of the slumb 
known, the one instrument then serves as a check upon the other. core was altogether an unfair and unsuitable test, in that it imposed steam 
It will be noted a few lines above, that special stress is laid upon the | enormous momentary potentials due to induction and kindred effects Plain, 
gradual slowing up of the alternator after the completion of the test;| upon the core. The present system of steady application for periods from ¢ 
careful attention to this detail admits of an ordinary insulation test varying from ten minutes to an hour, or even more, forms by far 4 ning a 
being made shortly after the stressing test. If, on the other hand, the| more suitable method and amply guarantees the insulation of the core. Puffs ¢ 
voltage be suddenly cut off, in either the primary or secondary branch | To this end it is frequently specified that such tests shall be carried out Into th 
it leaves a static charge in the core, which, more esp<cially in a cable] like the ordinary galvanometer tests in the presence of the consulting Sure in 
of high inductive capacity, tends to interfere with the subsequent gal | engineer or his representative. 
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The Evolution of One Electric Light Plant. 


— 
By Mr. W. H. Wakeman. 


The following description of the installation of an electric light plant 
and the subsequent changes made in it, is given in order that those 
who are about to invest in this industry may profit thereby, also for 
the information of the many people indirectly interested in such en- 
terprises. Answers, of a very practical nature, to many important 
questions are herein given, applying to plants that are appropriate for 
cities of say 50,000 to 300,000 inhabitants. 

The prime mover in this case was a double engine with cylinders 18 
and 20 inches in diameter, the stroke in both cases being 48 inches. It 
revolved about 80 times per minute, and the power so developed was 
transmitted by a belt, toa jack shaft in the usual way. No boilers 
were installed at this time, as it was considered expedient to purchase 
steam of another company whose plant was located about 1,000 feet 
distant. The service proved unsatisfactory on account of the large 
percentage of moisture in the steam delivered, and the cost of the 
same ; but on the whole the plan turned out to be a wise one, in view 
of the early abandonment of the entire system, and the inevitable loss 
resulting from disposal of machinery under such circumstances. The 
double engine with cylinders of different sizes was purchased in order 
to provide for a varying load. Fora light load the 18-inch cylinder 
was used ; when there was more than this could carry economically, 
the 20-inch was coupled up, and the smaller one laid off ; and when all 
the dynamos were required, both cylinders were used. 

This was unsatisfactory for two reasons. It took too long to make 
the necessary changes; and when they were made, the power devel- 
oped could not be graduated so as to make the load economical, for 
when only one dynamo was to be run at perhaps one-quarter of its 
capacity, the 18 inch cylinder had to be used, and manifestly at a dis- 
advantage. When the load was a little more than this cylinder could 
carry, the 20-inch would be right; but when the capacity of this was 
exceeded the load was too light for both, until the full possible output 
of the station was called for. When we eonsider that this was at a 
time when dynamos had not reached their present state of perfection, 
so far as regulation and other qualifications are concerned, and before 
the general public had been educated up to the present appreciation of 
the electric current for light and power, it is not surprising to find that 
the whole plan was a disastrous failure. The engine was sold for 
about 35 per cent. of its first cost, and the remainder of the machinery 
was disposed of for whatever could be secured for it. 

Notwithstanding this great discouragement, another plant was soon 
started, but on an entirely different basis. One large tubular boiler 
was installed to supply steam for two engines each fitted with a 
cylinder about 10 inches in diameter, having a 12-inch stroke, with a 
speed of 280 revolutions per minute. Each engine had two flywheels, 
and consequently could run two dynamos. From this it will be noted 
that either one, two, three or four dynamos could be operated, according 
to the amount of current called for by customers; and that the 
changes could be easily and quickly made. The boiler was calculated 
to carrya high pressure; and as it was located near the engines, the 
steam was dry. Besides the cost of steam was less on this account 
because there was no profit made on it by a second party. 

As the service was satisfactory, and the returns were sufficient to 
warrant it, other engines of the same kind were added, until more than 
a dozen, some of them larger than the pair already mentioned, were 
installed. Tubular boilers were used for several years, but after a 
time the company was induced to try a water tube boiler, of a type 
which has since come to be considered superior to all others for the 
-— and has been substituted for the fire tube boilers formerly 
used. 

As soon, however, as the plant had attained these large proportions, 
an unforeseen trouble appeared that cost the proprietors much money 
to remove ; the plant, although located very near the business center 
of the city, was nevertheless in the immediate vicinity of some fine 
residences, the owners of which strongly objected to having their 
slumbers disturbed at all hours of the night by the noise of escaping 
steam from the exhaust pipes of so many high speed engines. It is 
Plain, to all who have noticed the conditions, that the exhaust steam 
from ahigh speed engine makes more noise than that from one run- 
ning at a slower speed. This is due not only to the greater number of 
Puffs that appear in a minute, but also to a tendency to draw the air 
ito the exhaust pipe between the puffs, provided the terminal pres- 
sure in the cylinder is below the atmosphere. When the exhaust valve 
opens under these conditions, air is drawn in to raise the pressure to 


correspond to that of the outer air; and when the next puff is expelled 
against this inward action, the result is a muffled report, the rapid 
continuation of which is very annoying. 

Under the varying conditions found here, these engines were not 
balanced, and the vibration caused by them made a continual disturb- 
ance that could not be tolerated. Complaints were made that demanded 
attention ; and in order to overcome the objections, exhaust heads were 
us-d to remedy the first mentioned nuisance, and extensive foundations 
to obviate the latter one, but these were only partially successful, 
and it gradually became evident that a part of the whole of the plant 
must be moved to some more favored locality. To the site then occu- 
pied it was necessary to cart the coal about a mile ; and as it was the 
same distance to the nearest river, water for condensation was not 
available; therefore it had been necessary to run the plant non-con- 
densing, which made it much more expensive. Another site was pur- 
chased, located on the bank of a river at a place convenient to unload 
coal barges, thus reducing the cost of fuel per ton and the number of 
tons required to run the plant. 

Several facts in this connection are very significant. One is that 
while the old engines were far from being worn out, they were not 
removed and set up in the new station, but were sold ; and engines of 
a type entirely different from those previously used were purchased in- 
stead. The new engines were tandem compounds in rather small units, 
as the high pressure cylinders are 12 inches and the low pressure 22 
inches in diameter, with a stroke of 36 inches. Long main belts are 
used to transmit power to a jack shaft nearly as long as the building, 
and this is made in sections so that any part of it may be run at pleas- 
ure. By the aid of one small, high speed engine it is possible to get 
almost any required combination of prime movers, so tat the size of 
the same may be adapted to the given load. 

As an abundance of water is at hand, the plant is run condensing, 
thus obviating the noisy“exhaust pipes ; and as there is but one-third 
the former number of engines, and they run but 100 revolutions per 
minute, vibration is eliminated. 

Moreover, the plant is located in a neighborhood where there are now 
few residences—one that will not be thickly populated for many years 
to come and probably never will be overcrowded, owing to the nature 
of the locality. 

This seems to give a combination of conditions that are at once pleas- 
ant and profitable ; but the cost of making the change was very great 
in proportion to the size of the plant. 

The old power plant has never been entirely abandoned, and still 
contains a fraction of the apparatus previously installed there. It 
might never have been built at all had the owners secured their present 
experience without it ; and it is safe to say that if others will carefulhy 
consider all available locations when about to erect plants to furnish 
light and power, and will take into due consideration all the surround- 
ings, much annoyance and heavy expense may be avoided. It will 
also be noted that the engines used are neither high nor low speed, but 
are a happy medium between the two extremes. 








Atomic Weight of Radium. 
hs Ee 

In a communication recently made to the A des Sci » 
M. Curie states that he has succeeded in making an approximation to- 
ward the atomic weight of the new element radium. Since the com- 
mencement of his researches for isolating the new element, the pro- 
gress of its concentration in the chloride of barium has been constantly 
observed by the study of the spectrum and determinatiuns of atomic 
weight. Each time that the treatment of the mineral gave a new 
quantity of the chloride, this was submitted to a systematic series of 
erystallizations in order to give a small quantity of a product as con 
centrated in radium as possible. A part of this was treated with 
hydrochloric acid to give a very pure product, which M. Demargay 
has found by the last series of spectrum analyses to contain only traces 
of barium, and may be considered as an almost pure chloride of 
radium. The quantity of pure salt isolated in this way is insufficient, 
however, to obtain the atomic weight of radium, and M. Curie, in his 
last determinations, used the product containing a larger proportion 
of barium, of which he had 6 grains. A determination was made at 
the same time upon pure chloride of barium asa check. After in- 
dicating the process used for finding the atomic weight of each pro- 
duct, M. Curie states that the weight found for barium gives the num- 
ber 138, and that of the product containing radium, 174.1 and 173.6 in 
two cases. There is no means of finding the relative amount of radium 
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and barium in the latter product, but M. Demargcay concludes from the 





892 


American Gas 


Light Journal. Dec. 3, 1900 








spectrum that there isa greater proportion of radium. It is, there- 
fore, certain that the atomic weight of radium is much greater than 
174. The quantity of pure chloride of radium isolated is not sufficient 
to allow the study of the properties of this element in a pure state, but 
its existence is no longer a matter of doubt. 








SPECIAL ENGLISH CORRESPONDENCE. 
ae aes 
CoMMUNICATED BY Norton H. Humpurys. 
SALISBURY, ENGLAND, Nov. 10, 1900. 
Clockwork and Gas Consumption.—Electricity a Failure for Public 
Lighting.—The Prospects of American Coal in England. 

An interesting example of the way in wuich history repeats itself is 
afforded by the re-introduction of clockwork in connection with the 
consumption of gas. One of the earliest attempts to improve upon the 
contract system of supplying gas, or the plan of sending round inspec- 
tors to turn the service cock on or off, was the adoption of a clockwork 
device to the main tap, in such a way that it was started when the tap 
was turned on, and stopped when the tap was shut off. It thus indi- 
cated the number of hours that the tap was turned on and the gas pre- 
sumably in use. Lately an elegant design of this arrangement has been 
put on the market, not for the service tap, but for use in connection 
with gas fires or burners in hotels, lodgings, flats, ete. By this means 
the lodger can have the use of a gas fire for any period, long or short. 
A charge per hour being agreed upon, it is a simple matter, when he is 
leaving, to note the number of hours and charge thesame at the agreed 
rate. From the cost of this device, however, it is not a wide step to 
that of a small meter, which, public opinion to the contrary, is likely 
to afford a more correct indication of the actual consumption. If the 
tenant uses the fire only half on, for example, he cannot slow down the 
clock in proportion, and the seconds are reckoned up to his credit ex 
actly as when the fire is fullon. But I have lately been testing a little 
clockwork contrivance that has a most promising future, assuming that 
its mechanism proves reliable under all weathers. This is an accessory 
to the ordinary street lamp, intended to be used with a by-pass pilot 
light, or a self-lighting burner. An arrangement of the good old 8 day 
clock kind is provided with a brass disk geared to revolve once in 24 
hours, with perforations at every hour. A kind of brass finger, or 
pawl, can be clamped to any hour in such a way as to engage with a 
specially arranged plug head to the tap, and ‘‘ turn on the gas” at the 
hour desired. A similar contrivance, acting independently of the first, 
is provided for shutting off. In place of the daily visits of the lamp- 
lighter, this arrangement only requires attention once a week. when 
the clockwork is wound up, and the time of lighting and extinguishing 
adjusted according to the season of the year. For example, this week 
itis set to light at 5 and extinguish at 6, because lighters start at 4:15 
and 6 respectively. There is not only a saving in wages but a saving 
in gas. When the lighting hour is 5 o’clock, there must not be many 
lamps left to light after that hour, and the lighter, to do his average 
hour's run, must start not later than 4:15. The same happens with re- 
gard toextinguishing. He must not start very much before the pre- 
scribed hour, and there is always a little friction in the streets that are 
lighted last or extinguished first. The effect of lighting or extinguish- 
ing at one moment—in practice the apparatus acts within two minutes 
of the prescribed time—means a saving of one hour per day, which 
really comes to an economy of no less than 10 per cent. of gas. In 
these days, when electricians are prepared to take the street lighting at 
prices considerably below actual cost for the sake of the advertisement 
thus secured, a feather of very much less weight may turn the scale in 
favor of the gas. If the present test of this apparatus warrants, I pro- 
pose to try it on an extended scale. The party who introduced the 
apparatus to my notice was a stranger, and I have no interest in the 
device beyond that common to all managers of gas works, which is a 
reduction of expenses in proportion to work effected or service rendered. 
It can be manipulated to start at odd quarter or half hours if desired. 

A friend sends me a copy of the Municipal Journal, which by the 
way affords interesting reading in regard to the question of municipal 
trading or ownership. The number under notice contains references to 
new streets, art schools, crematoriums, telephones, the supply of 
sterilized milk, docks, the housing of the poor, electrical notes, work. 
ing a coal mine, instruction in habits of cleanliness, and the best meth- 
ods of utilizing food, technical education, tramways, poor law, the 
extermination of rats, refuse destruction and public parks, from which 
it is evident that the qualifications necessary for membership of a 
municipal authority are both numerous and varied. But the only 
matter.which concerns us at present, is the paragraphs under the head- 





ing of ‘‘ Electrial Notes,” which are a revelation, when we remember 
the claims that have been advanced in favor of electricity as compared 
with gas, to the effect that the advantages afforded by its use were so 
obvious and prominent that the rapid displacement of gas for all and 
every purpose was a matter of certainty. The troubles brought about 
by failures of electric light are discussed at consderable length. But 
the principal item to which I wished to direct attention is an extract 
from a report to the Maidstone Corporation by Sir W. H. Preece, who 
is not likely to be suspected of prejudice in favor of gas. This gentle. 
man says: ‘The streets are now so well lighted, and at such a cheap 
rate, by the Welsbach incandescent mantle that I question very much 
the advisibility at first start of adopting glow lamps to replace the gas 
lamps. The glow lamps are not so brilliant as the incandescent gas 
and cost much more. * * * Youare paying £2 18s. 3d. per lamp 
per annum for gas. It will cost you £6 per annum to light equally 
well with glows, and the satisfaction given will not be commensurate 
with the extra cost.” Sir W. H. Preece is perfectly clear on the point 
that an equal light to that afforded by incandescent gas cannot be sup- 
plied by electricity at more than double the cost, but is somewhat 
ambiguous as to the “satisfaction ” afforded by introducing the elec. 
tric light. People are always prejudiced in favor of novelties, and 
believe it is good policy to encourage competition, provided that such 
can be done with some benefit to themselves. But beyond that the 
idea of electricity possessing more intrinsic excellence that renders it, 
light for light, preferable to gas, is ridiculous and absurd. This point 
has been too highly labored by electricians, wtth the result that the 
pendulum is now swinging the other way. The novelty of the thing 
has worn off, and people are beginning to ask whether the wonderful 
superiority claimed for electricity is founded upon anything more than 
imagination. The result is that the present season is witnessing the 
displacement of electric lighting to a very large extent, by the incan- 
descent mantle, simply because the consumer believes that the latter is 
not only a cheaper but a better light. Especially is this the case where 
the gas companies are prepared to relieve the consumer of the responsi- 
bility of keeping his burners in order. - Another extract will atford 
further explanation on this point. 

‘‘The unsatisfactory nature of the electric light supply in the.City 
of London still continues, notwithstanding the prospective com- 
petition. An astounding statement has just been made to the Corpor- 
ation by Mr. Veysey, the electrical engineer, in his annual report. He 
points out that within the past 12 months there have been nearly 1,000 
lamp failures * * * the Corporation is still without the means of 
testing the value of the supply to the public lamps. * * * The in- 
spector was advised during 1899 of two important interruptions in the 
supply to privateconsumers * * * defects in the pressure of supply 
occurred on 11 different occasions.” If this is the case in the City of 
London, and under the pressure of competition, we may agree with 
Sir W. H. Preece that the satisfaction given by the adoption of the 
electric light is not commensurate with the extra cost. It is evident 
that such is the opinion of many who have already tried it. 

Nor is the Metropolis the only place where the electric light is 
causing dissatisfaction. At York the streets have been in darkness on 
more than one occasion lately, and a member of the Corporation has 
moved a resolution to the effect that notice should be sent to the gas 
works, when necessary, so that the gas lamps may be lit when the 
electric light is not available. Ata recent meeting of the Chelmsford 
Town Council, complaint was made as to the inefficient state of the 
public lighting, and one councillor expressed the opinion that the town 
did not get a fair return for the money so spent. The town clerk was 
instructed to write to the electric company, and this roused the sug: 
gestion that such a course would be useless. 

Mr. C. Carpenter, chief engineer to the South Metropolitan Gas Com- 
pany, has published a few particulars of the working results obtained 
from the cargo of American coal referred to in last month’s letter. 
The yield of gas, after correction to standard temperature and pressure 
—60° and 30”—was 10,550 cubic feet and the quality 164 standard 
candles, This is equivalent to 4.71 cubic feet per pound of coal. The 
coke was very good, hard and close grained, and the sales over the 
weighbridge were 114 cwt. per ton. Adding the quantity used as fuel, 
this would give a make of about 14 ewt. The production of tar and 
ammoniacal liquor was similar to that from Durham coal, but the tar 
was rather more viscous. The coal is very clean and free from sulphur 
and is readily handled in inclined retorts set at 32°. From these de- 
tails it would appear that the American coal is fairly comparable with 
an average Yorkshire or Lancashire gas coal. The best brands of 
Newcastle coal give more gasand a larger yield of coke. As is the 
case with many of our English coals, the quality of the gas is not 
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sufficiently high to enable enrichment in some form or another to be 
dispensed with. On the score of purification and yield of tar there is 
some advantage, but the experiments do not support the claim of a 
marked superiority, which has been put at as high as 50 per cent. as 
compared with average English gascoal. Nor do they offer any in- 
ducement to pay a higher price. So that unless the American coal can 
compete in the matter of cost, it is not likely to be used to any large 
extent in English gas works. There are some towns on the South 
Coast which are even more unfavorably situated than London as re- 
gards the cost of coal, and where the scale would consequently be 
turned in favor of the American article to the extent of a shilling or 
two per ton. On the other hand, there is a general concensus of opin- 
ion that the boom in the coal trade is about played out. Things are 
now very quiet. The autumn season has been a very mild one and 
consumers have laid in large stocks. One of the artifices by which 
prices have been forced up and maintained during the summer has 
been the creation of a scare respecting the coal supply of the coming 
winter. The public press has as usual taken the bait and assisted the 
coal factor in his desire to sell coal at famine prices during the sum- 
mer, by writing articles on ‘‘ How will the poor get on at Christmas 
with coal at £3 per ton,” and such like exciting but improbable topics. 
The result is that not only household cellars, but gas makers, steam 
users and all large consumers of coal have stocked heavily, and many 
will not require to buy again until we have experienced some weeks 
of winter weather. The representatives of coal factors are on the war 
path, and there is a surprising willingness to pile up arrears of de- 
liveries. The only thing that can prevent an immediate and consider- 
able fall in coal values is a prolonged spell of severe weather. These 
arrears of delivery are a very convenient weapon for lifting large 
quantities of coal off the market, and thus keeping prices stiff. The 
clauses usual in coal contracts are now so elaborate that there is no 
difficulty in finding some excuse for holding back delivery, and then 
when the quiet time comes, the coal merchant can consent to ‘‘ oblige ” 
his customer, by carrying out his contract. 








ITEMS OF INTEREST FROM VARIOUS LOCALITIES 
. —_——— 
AT the annual meeting of the Ogdensburgh (N. Y.) Gas Company 
the Directors chosen were: Henry A. Sage, W. N. Bell, R. E. Water 
man, J. Y. Chapin and Louis Richter. 





Tue J. S. Rogers Company is to construct the new office building of 
the South Jersey Gas, Electric and Traction Company, of Camden, 
N. J. As was heretofore noted in the JouRNAL the building is to be 
located on Federal street. 





Ir is reported that the Board of Trustees of the village of Clyde, N.Y., 
have granted a franchise to Mr. Charles A. Lux for the operation there 
of a gas, electric and steam plant. 





Tae American Steel Hoop Company is going to put in steel bins at 
its Isabelle furnaces, Aetna, Pa. This will require about 750 tons of 
steel, which will be furnished from one of the Pittsburg plants of the 
American Bridge Company. The bins will be made in accordance 
with the design of Mr. Julian Kennedy, M.E. 





: THE proprietors of the Ashtabula (O.) Gas Company have commenced 
injunction proceedings against the city authorities to prevent them 
from enforcing an ordinance adopted some short time since fixing the 
selling rate at 60 cents per 1,000 cubic feet. There is little doubt that 
the courts will eventually declare that the price named in the ordinance 
isan unreasonable one. 





AT the semi-annual meeting of the Directors of the Portland (Me.) 
Gas Light Company a dividend of 3 per cent. was declared out of the 
earnings for the past six months. It is payable January 2d, 1901. 





A SPECIAL meeting of the shareholders in the Cincinnati Gas Light 
and Coke Company is called for the 20th inst., to vote upon a propo 
sition for increasing the capital stock in the sum of $500,000—the pres 
ent capitalization is $9,000,000. The new stock will be issued to share 
holders of record in proportion to their holdings at par. The proceeds 
of the sale are to be largely devoted to main extensions to and through 
the outlying suburbs of Hartwell, Hyde Park and Evanston. 





THE City Gas Inspector for Omaha, Neb. (Mr. Gilbert), reports that 
the public gas lamp service is fully up to every requirement named in 
the contract. 


A CORRESPONDENT forwards the following, under date of November 
26th: ‘* Acting upon the récomendation of a special committee, the 
City Council of Springfield, Ohio, has adopted an ordinance govern- 
ing the Springfield Gas Company’s dealings with its customers. Under 
the terms of the instrument the Company may not charge to exceed $1 
per 1,000 cubic feet; no meter rentals may bo charged, and service 
connections from mains to meters are to be made at the Company’s ex- 
pense. The agreement is to last for 10 years. This is a substantial 
victory for the Company, as many of the extremists in the Council 
were clamorous for a rate of 75 cents.” 





Mr. JOHN ZEHNER, SR., for many years proprietor of the Tamaqua 
(Pa.) Gas Company (in fact he controlled that property for upwards 
of 35 years, parting with his interest therein to the present Citizens 
Gas Light Company, of Tamaqua in 1883) died at his home in Tamaqua 
the morning of 19th ult. Deceased was in his 77th year. 





Consut Hueuss, of Coburg, says that in Austria, where everything 
in the shape of fuel is being carefully investigated, sawdust is impreg- 
nated with a mixture of tarry substances and heated to the proper 
temperature. It is then passed over a plate of iron heated by steam, 
from which a screw conveyor takes it to a press, where it is com- 
pressed into briquettes of the required size. The press turns out 19 per 
minute, weighing two-fifths of a pound each, and measuring 6 by 24 
by 14 inches. The caloric power is about the same as that of lignite, 
with but 4 per cent. of ash. One factory produced last year over 
7,000,000 briquettes, costing about 16 cents per 1,000, and selling at 
from 95 cents to $1 per 1,000. 





WE understand that Morning Sun, Iowa, is to have a gas plant of 
the acelytene type, which is to be installed by Messrs. A. W. Dawson 
& Co., of Mason City, Iowa. 





THE gain in output by the Peoples Gas Light and Coke Company, of 
Chicago, for the first 9 months of the current year, compared with the 
corresponding period of 1899, is returned at well over 114 per cent. 





CONSIDERABLE activity has been shown of late in the shares of the 
Toledo (Ohio) Gas Light and Coke Company, the trading having been 
accomplished at figures well in advance of those last recorded. 





THERE is quite a contest on for the right to supply gas in Wyandotte, 
Wayne county, Mich., a bustling, busy place on the Detroit river, 
and on the Lake Shore and Michigan Southern Railroad, at a point 12 
miles southwest of Detroit. The Union Gas Company, which is said to 
be controlled by those of interest in the Detroit Gas Company, agreed 
to furnish, in their petition to the Council, crude natural gas at the 
rate of 50 cents per 1,000 cubic feet for all purposes, or to furnish 
purified natural gas for 85 cents per 1,000 cubic feet, or to furnish a 
high candle power artificial gas at $1.20 per 1,000 cubic feet. Messrs. 
August Loeffler and William Gartner agreed in their application to 
furnish a high candle power artificial gas, at the rate of $1.40 per 1,000 
cubic feet for an illuminatiag use, and at the rate of $1.25 per 1,000 
cubic feet on fuel account, the city to receive in return for the fran- 
chise 5 cents per 1,000 cubic feet sold per meter account. Another 
speculator, named Theodore Megges, has affirmed his determination to 
submit a proposition. A special meeting of the Council was called for 
last Tuesday, with the purpose of considering the various propositions ; 
but we have not been advised as to what wasthen done. There can- 
not be any doubt that a gas works would be a paying institution in 
Wyandotte. 





Messrs. J. B. WooprurF and others are anxious to establish a gas 
plant in Blue Island, Ills., a place on the Calumet river about 15 miles 
south of Chicago. It is quite a manufacturing center, and has a popu- 
lation of not less than 5,000. The projectors agree not to charge in ex- 
cess of $1.25 per 1,000 cubic feet, but the authorities seem disinclined to 
sanction a charge over $1 per 1,000. 





WE understand that the authorities of Durham, N. C., have awarded 
a 50-year franchise for the operation of a gas works there to Mr. A. M. 
Sutherland, of New York, and his associates. Durham is 26 miles 
northwest of Raleigh, and, aside from its historic relations to the War 
of the Rebellion, because of its importance as a manufacturing center, 
is well worthy of the attention of business men on the line suggested 
by Mr. Sutherland. Its population is not less than 7,500, and it is a 
certainty that its growth is of the permanent sort. 





(Concluded on page 894.) 
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(Continued from page 893.) 
Contrary to the thought of a few, who 
would like to engage the Fresno (Cal.) Gas and 
Electric Light Company in another chapter 
of opposition, its proprietors have no idea of 
advancing the rate charged for gas. 


CuieFr ENGIEEER ByRNE, of the Kings 
County Gas and Illuminating Company, of 
Brooklyn, N. Y., is quite satisfied with the 
working of his inclined retort installation. 


Ata special meeting of the Board of Direc- 
tors of the Baltimore Consolidated Gas Com- 
pany, held last Monday, the resignation of Mr. 
Bernard Cahn as a Director was offered and 
accepted. The vacancy was at once filled by 
the election of Mr. Charles H. Dickey. 


Ir is likely that in due time Mr. Dickey will 
be elected Vice-President of the Company, 
which position also carries with it the Chair- 
manship of the Executive Committee. Mr. 
James A. Gary, the present Vice-President, is 
anxious to retire from these positions, owing 
to the routine work imposed by them. In 
fact, he wished to retire from the Board of 
Directors, but his fellow members would not 
listen to his voice in that respect. 


THE proposition submitted some time ago by 
the syndicate of New York and Baltimore 
capitalists for control in the Baltimore Con- 
solidated Gas Company, was rejected. This 
may not be taken to mean in any sense that 





the parties after the plant have decided to 
abandon their attempts to purchase it. 


Mr. Frep. J. Mayer, the capable managing 
engineer for Messrs. Bartlett, Hayward & 
Co., sailed for Europe last Tuesday. He will 
be abroad something over two months. 


Tue hearing before the Board of Gas and 
Electric Light Commissioners of Massachu- 
setts, on the petition of certain residents for a 


ImporTANnTt betterments are being made upon 
the plant of the Town of Hempstead Gas and 
Electric Light Company, of Far Rockaway, 
L. I. 


Mr. E. G. Houzer, formerly Manager and 
Superintendent of the Peoples Light, Heat 
and Power Company, of Phillipsburg, N. J, 
has accepted a position with the Easton (Pa,) 
Gas Light Company. His successor at Phil- 
lipsburg is Mr. W. O. Brown, of Port Jervis, 


reduction in the rate charged by the East N.Y 


Boston Gas Company, will be resumed next 
Wendesday. 


THE authorities of Providence, R. I., have 
determined evidently to give public lighting 
by means of Welsbach lamps a good trial, for 
the Committee on Lights of the City Council 
reported recently in favor of the proposition 
submitted by the Welsbach Street Lighting 
Company. The report was subsequently 
adopted by the Council. The Welsbach propo- 
sition among other things, said: ‘* We will 
furnish, complete, and attach to present gas 
posts in use, standing and connected to mains, 
or which may hereafter be erected and con- 
nected, 675 more or less, and as many as may 
be required, up to 1,000, of our improved 
60 candle power Welsbach street light fixtures 
and boulevard lanterns, similar to those fur- 
nished by us tothe City of Boston ; furnish 
labor, residents of your city, to light, ex- 
tinguish, clean and do all the necessary work 
in connection with the lamps; keep lanterns 
and fixtures in repair, lights to burn all night, 
and every night in each year, for the follow- 
ing price: For the term of 6 years, from 
January 1, 1901, for the sum of $30 each per 
light per annum, this price to include every 
item of expense in connection with the instal- 
lation and operation of the lanterns and fix- 
tures. We will in addition furnish bond in 
thesum of $5,000, guaranteeing thateach of said 
lights shall be of not less than 80 per cent. of 
the rated candle power at any time during the 
entire term of the said contract, and will agree 
to comply with the conditions and require- 
ments for lighting the streets, lanes, public 
ways and grounds of the city, as shall from 
time to time be imposed by the city.” 


THE maximum candle power that the Com- 
pany agrees to furnish is 60. 


Mr. L. A. BERTHOLF has been appointed 
Superintendent of the Newark (N. Y.) Gas, 
Light and Fuel Company. 


THE bears had quite a successful innings re- 
cently in depressing the ruling quotations for 
shares in the San Francisco Gas and Electric 
Company. Their high card carried the story 
that Mr. Claus Spreckels proposed to construct 
and operate a gas works in connection with 
his electric lighting scheme. 


THE projectors of the Hawthorne and North 
Paterson (N. J.) Gas Company are persisting 
in their attempts to secure a franchise that will 
enable them toenter into competition with the 
Paterson and Passaic Gas and Electric Com- 
pany. They offer to sell gas at 80 cents per 
1,000 cubic feet. They have not a possible 
chance of success. 


THE local authorities of Woodstock, Can., 
are seriously considering the taking over of 
the plant of the Woodstock Gas Light Com- 
pany, for operation on public account. 











The Market for Gas Securities, 


The Consolidated Gas Company has declared 
a quarterly dividend of 2 per cent., ‘* out” of 
the earnings of the corporation. The further 
earned increment remains untouched. The 
dividend is payable the 15th inst. The stock 
was quite steady during the week, and the 
closing to-day (Friday) was made at 1944 to 195, 
Considerable disappointment was shown over 
the failure of the ‘‘ three” to put out a Christ. 
mas present, but as all things come to those 
who wait, it is reassuring to know that the 
“three” won’t have it all in due process of 
nature. 

Brooklyn Union shows no change, but all 
indications point to strength in it rather than 
weakness. Peoples, of Chicago, is well above 
par, and Baltimore Consolidated more than 
maintains its position towards better figures, 
Mr. C. H. Dickey, has been elected a Director 
in the Company, and further indications are 
that he will be named its Vice-President. The 
Cincinnati Company proposes to increase its 
capital in the sum of $500,000. It is in good 
demand at better prices, as it should be in ac- 
cordance with the stock proposition, 








Gas Stocks. 
ne 
by G W. Close, Broker and 
Dealer in Gas Stocks, 





16 Wax Srezzt, New York Cirx. 
DrceMBzs 3. 


=~ Allcommunications will receive particular attention, 
2 The following quotations are based on the par value 
of $100 per share. 


N. Y. Oity Companies. Capital. 
Consolidated ..........++06 + «$54,595,200 
Central Union, Bonds, Bs. 8,000,000 
Equitable Bonds, 6’s...... 1,000,000 

“* 1st Con. 5's... 
Metropolitan Bonds.... 
MUTUBI. scerecceseeees 


Par. Bid. Asked, 
100 
1,000 
1,000 
1,000 
658,000 om 
3,500,000 100 
1,000 
Municipal Bonds.........+++ o 
New Amsterdam Gas Co. .. 


a 
Northern Union, Bonds, 5’s. 
New York and East River... 


Richmond Oo., 8.1... ccccee 
Bonds. ovcee 

alii cis 
Bonds, ist Mortgage, 5's 
Yonkers... 


Out-of-Town Compantes. 
coe Union .....cccceece 
“ Bonds @'s) 
Bay State...ccccrscosecees 
“* Income Bonds..... 
Binghamton Gas Works... . 
Ist Mtg.5's ....0060 
Bostun United Gas Co.— 
1st Series S. F. Trust... 
2a “ “ “ 
Buffalo City Gas Co..... 
“ Bonds, Ss 
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ital, Sacramento . 
Bonds (6'8).+++00-seeeee 
Central San jeveee 
Gas Co. Guaran- 
teed Gold Bonds ° 
Cincinnati G. & C. Co. . 
Columbus (0.) Gas Co., Ist 
» Mortgage Bonds.......... 
Columbus (0.) Gas Lt. & 
Heating CO..secceeeesseee 
Preferred...scssesseeses 
Consumers, Jersey _ 
Bonds ...-eeeees-- 
Consumers, Toronto.. 
Consolidated, Baltimore... 
Mortgage, 6’s...... 
Chesapeake, 1st 6’s. .... 
Equitable, ist 6’s. .. 
Consolidated, ist 5’s.... 
Consolidated Gas Co. of N.J. 
* Con. Mtg. 5’s...... 
Consolidated G. & E. Co.’s., 
Little Falls, N.Y.... 
Bonds ....-se+++ 
Detroit City Gas Co.. 
Prior Lien 5's. 
Detroit Gas Co., 5's. 
© INC. BB. cecceseccees 
Equitable Gas & Fuel Co., 
Chicago, Bonds......++008 
Essex and Hudson Gas Co. 
Fort Wayne cvccece 
Bonds. oo 
Grand Rapids Gas Lt. Co.. 
Ist Mtg. 5S. ..00008 
Hartford.....sccsceeseveees 
Hudson County Gas Co., of 
New Jersey...ccesceseees 


500,000 
150,000 
2,000,000 


85 
108 


7,650,000 
8,500,000 


10434 
198 


1,207,000 


1,682,750 
3,026,500 


10? 


65 
86 


600,090 
1,700,000 
11,000,000 


216 
60 


Jackson Gas Co.... 

“Ist Mtg. Bicscases 
Kansas City Gas Light Co., 

of Missouri...... 

Bonds, 1st 5’s.. 
Laclede, St. Louis. 

Preferred.... 

Bonds .....++ 
Lafayette Gas Co., Ind 

NAB ..seeeee vee 

Louisville........s00--seeees 
Madison Gas & Elec. Co.... 


Montreal, Canada ......++++ 
Newark, N. penta 


Peoples G. L. &CokeCo..of 

Peoples Gas Lt. & Coke Co., 

Chicago, 1st Mortgage.... 
2a “ 


Rochester Gas & Elec. Co.. 
Pref 


Extension, 6’s..... 
General Mortgage, 5 
St. Joseph Gas Co.....+++ 

“1st Mtg. 5°. 00000. 
Syracuse, N. Y... 
BOndS....scescsseseesees 
First mortgage 6's...... 
Western, Milwaukee 
Bonds, 5°8 ...++s 
Wilmington, Del 
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Newbigging’s Handbook... 

Field’s Analysis, tee 

scientific Books. 
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Practical Photometry... 

jas Flow Computers... 

dughes’ *Gas Works”. eos 
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WANTED, 


Superintendent of Coal and Water Gas 
Plant, 
In Western city of 100,000 population. 


Address, SAMUEL BILL. 
Minneapolis, Minn. 


WAN THD, 
A MAN 
Of energy and experience to organize and 
take charge of the 
GAS STOVES 
Business for a large manufacturing corpora- 
tion. Only a man of experience in the bus- 
iness will be considered. 
Address “GAS STOVES,” 


Care this Journal. 


1820-1 





1828-4 


GAS MACHINERY WANTED. 


I have been Empowered to Purchase 





Good, usable, second-hand apparatus for a 10-inch or 12-iuch 
works. Parties having for sale 


Six to 8-Foot Meter, 10 to 16-Foot 
Purifiers and Suitable Exhauster, 


Are invited to communicate with me at once, giving lowest 
price, dimensions and full description, conditions, etc. 
ALSO WANTED, 

Like parts for 6-inch works, to handle up to 75,000 or 100,000 

cubic feet daily. 
F. H. SHELTON, 
112 N. Broad St., Philadelphia, Pa. 


RETORT CARBON. 


FOR SALE.—About_25 
tons of high-grade Gas Re- 
tort Carbon. 
Proposing purchasers will kindly address, 
“M. D. F,” 


Care this Journal. 


FOR SALE. 
One Oil Tank, 9 feet diameter by 9 
feet high, in good condition. 


Address C. M. KELLER, 
Columbus, Ind. 


1329-2 





1820-tf 








1820-tf 


Gas Companies and Gas Appliance 
Exchanges, Attention! 


We will save you nearly 30 | eb cent. on your Steatite 
Lava Tips. 


pees ims. 
Manufacturers ot all kinds of Lava paape and Acet= 
ylene Gas Burne 


5 
ee I: forthe domestic E.H. Tips, smpo- 


r to the imported and lower in — . 


sizes from }4 to 12-foot. 

THE CRESCENT NOVELTY MFC. CO., 
Inventors of the King and Crescent Burner and Sole 
Manufacturers, 

300 Carter Street, Chattanooga, Tenn 








HENRY MARQUAND & C0., 


BANKERS 


AND 


BROKERS. 


160 Broadway, New York City. 





Flexible Joints for All Purposes. 


Steam, Gas, ete. Seventy-five per cent cheaper 

than hose to conv ey steam to holder cups. It is 
a packed itl and when repacked is as good 
as new. Have been in use on a number of 
holders for years. Catalogue free. 


omnes. MANUFACTURING CO., 
x 271. Stamford, Conn. 


Utilize Your Gas Liquor. 








“THE MINER 


Globe 
Street and Boulevard 


Lamps. 


Cheapest and Best, 
THOUSANDS IN USE WITH 
INCANDESCENT BURNERS, 


Send for Catalogues. 


THOMAS 1. W. MINER, 


821-823 Eagle Av., N.Y, 


GAS TAPPING MACHINES 


Drilling and Tapping 
Pipe under Pressure 
WITHOUT — OF 





They are Strong and 
Compact. 

Size of Combination Drills 
and Taps % to 4-inch. 
Machines Sent to any Gas 
CON pany for Thirty 

ys’ Trial. 


Send for Circulars, 


Gé0. Light 


DAYTON, 0. 





ITS (IMMATERIAL 


Who pays for the service connection, you 
or your customer. It is a waste of oppor- 
tunity, if nothing else, to neglect to use a 


B-109 MUELLER MACHINE, 


Being a special attachment to prevent es- 
cape of gas while tapping. Beats soap. 


H. MUELLER MFG. COMPANY, 


DECATUR, ILLS. 





FOR SALE, ... 


A New Condenser and Scrubber, 
Each 11 feet . Meigen high, 3 feet in diameter, inside measure- 
ment, and 6- connections—all connections reinforced. 
Two a Bay to scrubber, with two sets of es also one 
6-inch center valve. These have never been 

Address FEEKSKILL GAS LIGHT | COMPANY, 
1300-tf Peekskill, N. Y. 





For Sale. 
A Small Gas and Electric Light Plant, 
in a Southern city of 8,800 inhabitants. 
Address FORT WAYNE ELECTRIC CORPORATION, 
1007-tf Fort Wayne, Ind. 


Hazelton Water 


HIGH PRESSURE. 


The Pioneer Vertical Water-Tube Boiler of the 
World. 
Over 11% Square Feet oa Heating Surface per Horse 
wi 


High Quality and Pi of the poles the Most 
Vital Part of a Boiler. 
Fastened at One End Only, Fxpand iva Contract 


Vithout Strain, Averting any 
sibility of Leakage. 





SoLe PRopRieToRS AND MANUFACTURERS, 


me HAZELTON BOILER CO. |}@7 il 


Tube Boilers. 


Boilers we Built have been in Constant Use 18 
Years, and are in Operation To-day 
with Fine Results. 
10 to 25 Per Cent. Guaranteed Over Other Boilers. 


Strong, Natural, Upright Draft, 
i Consuming All Kinds of Fuel. 
Absolutely Dry Steam. 


Small Floor Space, Less per Horse Power than fot 
Any Other Boiler. 


120 Liberty St., N.Y. 376 


Cable Address, “ Paila,” N.Y 


mone. 


fortlandt 
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A Waste of Gas 
and Eyesight. 
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Sole Agents for United States, 


ab William M. — —— 


) 1131-1133 Broadway, 
NEW YORK. 





The Thomas Day Co., 
Pacific Coast Agents, 
San Francisco, Cal. 


Light of the 


Y The Light of 
’ our Forefathers. 








$< 
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American Bridge Co. 


GENERAL OFFICES: 
No. 100 Broadway, New York City 


Designers and Builders of all Classes of 
METALLIC STRUCTURES 


We have decided to carry at all our plants a large stock of 

Raw Material, from which we can furnish with great 
promptness any ordinary order for Steel Bridges, Roofs, Build- 
ings, Columns, Girders, Beams, Channels, Angles, Plates, etc. 











Boston, Mass. Chicago, Ill. East Berlin, Conn. Milwaukee, Wis. Pittsburg, Pa. Sydney, N. S. W. 
—— — Buffalo, N._Y. Canton, Ohio. Elmira, N. Y. Minneapolis, Minn. Rochester, N. Y. Trenton, N. J. 
and Works: Baltimore, Md. Cleveland, Ohio. Groton, N. Y. New Orleans, La. Seattle, Wash. Wilmington, ‘Del. 
Albany, N. Y. Butte, Mont. Denver, Colo. Horseheads, N. Y. Pencoyd, Pa. San Francisco, Cal. Youngstown, Ohio. 
Athens, Pa. Columbus, Ohio. Duluth, Minn. Lafayette, Ind. Philadelphia, Pa. Salt Lake City, Utah. London, Englana. 
RIDGE, 


N.Y. 21-49. 








CHOLLAR’S SYSTEM OF 
GAS PURIFICATION. 


Covere.w t-7 Five U.S. Patents. 

In operation, revivification of the oxide is effected by 
repeated reversals of the direction of the flow of the gas 
through the beds (in the two boxes used under this sys- 
tem there are eight different routes for the gas to take) 
whereby the purified gas is made to revive the oxide in 
parts of the apparatus while the foul gas is fouling it 
in others. 

The boxes are charged or discharged from the sides 
as well as the top. 

There are no Hydraulic Cups or heavy covers. 

Either end of the apparatus is inlet or outlet at pleasure. 

The capacity is increased five-fold or more over ordi- 
nary methods without addition to building. 

The apparatus costs less than for any other system. 


For Estimates Write The Stacey Mig. Co., 


SOLE MANUFACTURERS, 
FOR FURTHER INFORMATION ‘WRITE - CINCINNATI, OHIO. 
B. E. CHOLLAR, 714 Locust Av., St. Louis, Mo. 








C i T e Mr. T. Viner Clarke, of London, Eng., having compiled a novel Chart or 
oal Tar Genealogical Tree. mip iiuststine ime various CHEMIGAL PRODUCTS DERIVED FROM 

: COAL AND COAL TAR, in the form of a Genealogical Tree, including 
all the products discovered (the total number amounting to near 700), offers for sale a limited number of copies in Colors, mounted on Linen, 
with Rollers. Price, $3.50.: Orders may be sent to 


‘A. M. CALLENDER & CO., No. 32 Pine Street, New York. 
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W. H. PEARSON, Prest. W. H. PEARSON, Jr., Vice-President. 


J. T. WESTCOTT, M.E., Manager. 


L. L. MERRIFIELD, M.inst.M.E., Chiei Engineer. 


THE ECONOMICAL GAS APPARATUS CONSTRUCTION CO., LD. 





American Offices: 269 FRONT STREET, EAST, TORONTO, ONT. 


London Offices: 


Telegraphic Address: 


19 ABINGDON STREET, WESTMINSTER, S.W. 


** CARBURETED LONDON AND TORONTO.”’ 





The above Company have erected since 1893, or are now erecting, their universal type of Carbureted 
Water Cas Plants at the following Gas Works: 


Cubic Feet Daily. 
Blackburn, England - - - - 1,250,000 
Windsor Street Works, Biemingham, England - 2,000,000 
Saltley Works, Birmingham, Eagnat - ee. - 2,000,000 
Colchester, England -  - -. - = = = = 800,000 
Birkenhead, England . - += = = 2,250,000 
Swindon (New Swindon Gas Company), England - - = 120,000 
Saltley Works, Birmingham, England (Second Contract) -  - 2,000,000 
Windscr Street Works, sanagee, ome mapas nae 2,000,000 
Halifax, cs a) - - 1,000,000 
Toronto - Se Se OR Oe ee 
Ottawa = - ee a eos 
Toronto (Second Contract, Remodeled) +» « 
Lindsay (Remodeled). - - - 
Belleville - - - - 
Ottawa (Second Contract) - - 
Brantford (Remodeled) - - 
St. Catherine’s emnenaies - 
Kingston, Pa. - - - - 
Montreal - - + + = = 
Peterborough, Ont. - - - 
Wilkesbarre, Pa, - . 
St. Catherine’s (Second Contract) : 
Buffalo, N.Y. - - = 


- 2,000,000 
Winnipeg, Man. 2 - 2 - =e 


500,000 





| Accrington, England 
| Tonbridge, England 


| Oldbury, England - - 

| Saltley Works, Birmingham, England (Third Contract) 
| York, England (Second Qontract) - - 

| Rochester, England (Second Contract) - - - 

| Newport, Monmouth, England - - - - 

| Todmorden, England ary 


Cubic Feet Daily. 

Colchester, England (Second. Contenct) - - - 300,000 
York, England = - : - 750,000 
Rochester, England - - ~- m 500,000 
Kingston, Ont. oe asd i 300,000 
Crystal Palace District, England - : ~ 2,000,000 
Duluth, Minn. ~ 300,006 
Caterham, England = 150,000 
Enschede, Holland- - ~- 150,000 
Leicester, England- - - ~ 2,000,000 
Buenos Ayres (River Platte Oo. ) 700,000 
Burnley, England - _ - 1,500,000 
Kingston-on-Thames, England. - 1,750,000 
500,000 
300,06¢ 
500,000 
300,000 

- 2,000,000 
750,000 
500,000 
250,000 
500,000 

- 1,000,000 


Stretford, England - 


Tokio, Japan - 
Nelson, British Columbia (Complete oe Works). 








dUlhertand Construction & Improvement C0. 


Offices: 15 WALL ST., NEW YORK, and OSHKOSH, WISCONSIN. 





Owners of the “SUTHERLAND” Patents for Water Gas Apparatus. 





Gas, Electric Light, Water Works, and Electric 
Street Railways Built, Remodeled, 
Operated, Bought and Sold. 





A few of the places where the SUTHERLAND Apparatus is in successful operation : 


Ilion, N. Y. 

Herkimer, N. Y., 2 orders. 
Little Falls, N. Y. 
Fishkill-on=-Hudson, 2 orders. 
Clifton Springs, N.Y., 2 orders. 
Green Bay, Wis. 

Stevens Point, Wis. 


Tarrytown, N.Y., 3 orders. 
Ft. Henry, N. Y. 
Gainsville, Fla. 
Hollidaysburg, Pa. 
Waterville, N. Y. 
Huntington, L. I. 
Lexington, Mo. 


Mendota, III. 

Circleville, O. 

Joplin, Mo. 

Asheville, N. C. 
Youngstown, O. 

Kingston & Rondout, N.Y. 


CORRESPONDENCE SOLICITED. 
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KERN INCANDESCENT GAS LIGHT COMPANY'S : 


SYSTEMS. 
SAVES 80 PER CENT. OF YOUR GAS BILL. 


THE NEW DISCOVERY. 
BURNS ONE CUBIC FOOT OF GAS PER HOUR. 


No Chimneys to Break. Mantles do not Blacken. Better than Elec- 
tricity, and only 1-10th the Cost. Not a mere statement, but a Guarantee. 


MANUFACTURED GAS. 
CAN BE USED WITH~ NON-CARBURETTED GAS. 
NATURAL GAS OR GASOLINE GAS. 


85 TO 40 CANDLES PER CUBIC FOOT. 
Burner No. 0 ae = cubic foot, Serenmane: power. 
bed 1 35 
o6 “ > cubic feet, 70 
oe Ltd bf of 10. > 
s of 4 Ty 140 
“ “ 7 “ 225 


Prices Reasonable. Catalogues on Application. Agents Wanted. 


Kern Incandescent Gas Te remeron, town Company, 








18 MURRAY ST, 


NEW YORK. 
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Don’t You Need Some New 
PURIFIER TRAYS? 


Gharch’s Patent Trays 


have never been equaled for 
ease of repair, strength of 
slat and slight resistance 
to passage of gas. We are 
the only makers. 


Our Bolted Trays 


are the Strongest and best 
now inthe market. 
We make a great variety of 
styles, and would be glad to 
send you Gna circu- 
lars and prices. 
JOHN CABOT, 
663-557 W. 33d St., New York. 





Bristol’ s Reeording 


PRESSURE 
GAUGE. 


For continuous re- 
‘cords of 
reet 
Cas Wesrure. 
— val i 


accurate in operation, 
and low in price. 


Fully Guaranteed. Send for 
Circulars. 


THE BRISTOL 60., 


Waterbury, Conn. 


Silver Medal, Paris Exposition. 


CHAPMAN VALVE MANUFACTURING CO, 


MANUFACTURERS OF 


Valves and Gates for Gas, Ammonia, Water, Etc. 


Also, Cate Fire Hydrants with and without Independent 
Nozzle Valve. All Work Cuaranteed. 


Works & Gen’! Office, Indian Orchard, Mass. Treasurer’s Office, 72 Kilby &1 12 Milk Sts., Boston, Mass 
Chicago Office, 24 West Lake St. New York Office, 28 Piatt St. 
St. Louis Office, L, M. Rumsey Mfg. Co., 810 North Second St. 





Ta 


Ludlow Valve Mfg. Co., 


TROY, N.Y., U.S. A. 


Double and Single Gate Valves, %” to 72”, 
— 


Gas, Water, 
Steam, Oil, 
Ammonia, Etc. 


HOT GAS VALVES A SPECIALTY. 


Send for Catalogue. 





Steward Burners. 


Closest 
Attention to 


Durability, 
Candle Power, 
Finished 
Appearance. 


Write for neat vest pocket memorandum book. Sent Free. 


The D. M. Steward Mfg. Co., 


New York Office, CHATTANOOCA, 
107 CHAMBERS ST. Tenn. 


Samples 
to be Had 


for the 
Asking. 





iT IS OF INTEREST TO 


Gas Companies 


THAT AN EVEN PRESSURE IS MAINTAINED AT ALL TIMES. 


THE “VULGAN” GAS CONTROLLER 


will do it. 

For all kinds of gas, including acetylene. 

No mercury or glycerine used. 

The most simple, inexpensive and effective governor on 
the market. 

Made in three sizes. 

List Price, 44-inch, $4.50: 114-inch, $5.50 ; 2-inch, $8. 

Should be attached by Gas Companies to insure correct 
work and best results. 

Every Controller guaranteed absolutely. 
the trade. 


WILLIAM M. CRANE COMPANY, | 


31 AND 1133 BROADWAY, NEW 


Discount to 











Sarety Gas Main 
Sropper Go. Vf 


108 East 117TH St., N.Y. 


THE LINK-BELT MACHINERY Co., 


ENGINEERS, FOUNDERS, MACHINISTS, 
Chicago, U. 8S. A, 


LINK-BELT srs‘ 


COAL, COKE, OXIDE, ETC. 
Tilting Coal and Coke Cars, 
Breaker Rolls, Shaking Screens, 
Power Transmitting Machinery. 


Machinery designed and erected to suit 
existing conditions and available space. 








FOR SHUTTING OFF GAS IN MAINS 
TEMPORARILY DURING ALTERATIONS 
REPAIRS 


“+ Link-Belt” Breaker. CATALOGUE UPON APPLICATION. 
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AMERICAN GAS COMPANY 
GONS(TUGLOTS Of Goal Gas Apparatls, 


HASTERN AGENTS FOR 











BREDEL’S SYSTEM P. H. & F. M. ROOTS GO.’S 
COAL GAS PLANTS AND GAS APPARATUS. | © © Exhausters, Governors, etc. 


GENERAL AGENTS FOR 


BRONDER’S CHARCING AND DISCHARCING MACHINES. 





AMERICAN GAS COMPANY, 


222 South Third Street, Philadelphia, Pa. 


FRED. BREDEL, C.E. 


Goal and Water Gas Plants. 


OWN SYSTEM. 








REGUPERATIVE FURNACES, WASHERS, CONDENSERS, PURIFIERS, PURIFYING MACHINES, COKE CONVEYERS, ETC. 


SOLE UNITED STATES AGENT FOR 


ARROL-FOULIS MECHANICAL CHARGING AND DRAWING MACHINES. 








Gas Enriching Plants to Enrich Coal Gas up to 24 Candle Power, and Making a White, Bright, Non-smoking Gas. 








CAS RETORTS AND SPECIAL BLOCKS AND FIREBRICK MANUFAC- 
TURED UNDER THE SUPERINTENDENCE OF MY OWN CHEMIST. 


COMPLETE GAS WORKS__. 








No. 118 Farwvell Avenue, - Milwaukee, Wis. 
Eastern Agents: AMERICAN GAS CO., Construction Department, 222 So. 3d St., Phila., Pa. 





American Gas Light Journal, 


~_ROOTS’_. 
LATEST IMPROVED GAS EXHAUSTER 


NEW GAS GOVERNOR | AND STEAM VALVE. 
GUARANTEED TO REGULATE WITHIN ONE-TENTH OF AN INCH, WATER PRESSURE. 


The Most Perfeet Gas Governor on the Market. 


MORE DIRECT IN ACTION. FEWER PARTS. 
EASIER TO ADJUST THAN ANY OTHER COVERNOR. 








INQUIRIES CHEERFULLY ANSWERED. WRITE FOR CATALOGUE. 


P. H. & F. M. ROOTS Co., 


Connersville, Ind. 109 Liberty St., New York. 
Eastern Office: 


American Gas Company, 


222 South Third Street, Philadelnhia, Pa. 
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WARREN FOUNDRY AND MAGHINE GO.,)  ORNELL & UNDERHILL, 
nanimes use, wortearrninteeoaren, 3. | Wrought & Cast Iron Pipe, 


CGE ese ior waar its veg ome 


From THREE TO FORTY-EIGHT INCHES DIAMETER. ALSO, ALL SIZES OF |48, 45 AND 47 BEACH Si, NEW YORE, 


Flange Pipe for Sugar House and Mine Work. Branches, Bends, Retorts, eto., ete, 
cena ~ BINDER for the JOURNAL, 
ee carne 80, Gy _EMAUS PIPE FOUNDRY. 


| | DONALDSON IRON OOMPANY. EMAUS, PA. 

















newer PET) 


can. SAEST, te eRowwer. CAST IRON sori CASTINGS | 


Western Office: Monadnock od Chicago, Its. Also, FLANGE PIPE, LAMP POSTS, Etc. 








THE CHEMISTRY OF ILLUMINATING GAS, 


By NORTON H. HUMPHRYS. Price, $2.40. 


Orders may be sent to Price, $1.00. 


A. M. CALLENDER & CO., 32 Pine St., N. Y. 


A. M. CALLENDER & CO., 32 Pine Street, N.Y. 











CHRIS. CUNNINGHAM & SON, 


PROPRIBTORS, 


THE NOVELTY STEAM BOILER WO, 


BROOREiI:YN, N. Y. 





STORAGE TANKS FOR GAS WORKS, 
To Retain Fluid Material of Any Sort: 





PIPING IN AND AROUND GAS WORKS. 





Work Done for Several of the Largest Gas Companies in 
America Stands as Reference. 
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(Copyrighted, 1894, by the AMERICAN METER CO.) 


AMERICAN METER CO. 





ESTABLISHED 1834. INCORPORATED 1863, 


NEW YORK AND PHILADELPHIA, 


CHICAGO, ST. 


LOUIS, 


SAN FRANCISCO. 


PUBLIC LIGHTING TABLE. 





DECEMBER, 1900. 





Table No. 1. 
FOLLOWIN 
MOON 


G THE 


ALL 


|Table No. 2. 
| NEW YORK 
CITY. 


Nieut 


LigaTiNe. 





Day or WEEK. 


Light. 


| Dare. 


1.30 AM 


CONOUrP WWE 


5.10 NM 
5.10 
5.10 
5.10 
5.10 
9.00 
7| 10.10 
11.20 FQ 
29/12.30 am 
30} 1.40 





Extinguish. 


6.00 AM 
6.10 
6.10 
NoL. 
NoL. 
NoL. 
7.00 pm 
8.10 
9.10 
10.10 
11.10 
12.10 Am 
1.10 
2.10 
3.00 
4.00 
5.00 
6.20 
6.20 
6.20 
6.20 
6.20 
6.20 
6.20 
6.20 
6.20 
6.20 
6.20 
6.20 
6.20 








Mon. |31! 2.50 


6.20 








Light. Extin- 


P.M. 


4.20 
4.20 
4.20 
4.20 
4.20 
4.20 
4.20 
4.20 
4.20 
4.20 
4.20 
4.20 
4.20 
4.20 
4.20 
4.20 
4.20 
4.20 
4.20 
4.20 
4.20 
4.20 
4.20 
4.20 
4.20 
4.20 
4.20 
4.20 
4.20 
4.20 
4.20 


guish. 


AAMAMAARRMAMRWWHNAD 
De ee all well wall sell well well ll ll 
SOSCSCKMKAnaawasoot 





9 29 29 WIV dwn WDD NH DDD Di 
Gr ORO Or OR OV Ot 


AAXAXAA_x2oOn 





TOTAL HOU 


RS 


LIGHTING 
DURING 1900. 





By Table No. 1. 


Hrs.Min. 
January ... .230.50 


February. ..175.40 | 


SONG dicsicnee 152 00 
August ... 
September.. 
October... .213.10 
November.. 221.50 
December. . 231.50 


Total, yr. .22% 


By Table No. 2. 


January.... 


February... 


Hrs.Min. 
423.20 
355.25 


September. .321.15 
October .. ..2 

November .. 
December. . 


433.45 


Total, yr...3987.45 














ASIN AD 


\S; 


Cry 
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NEW YORK, 33 Nassau St. PHILADELPHIA, Broad and Arch Sts. CHICACO, 54 Lake St. 


Welsbach Street Lighting Company 


- OF AMERICA . 


a Welsbach System 
sntonns* of Street Lighting, 


Which includes its specially DESIGNED AND PAT- 
ENTED BURNER for STREET and PARK LIGHT- 
ING exclusively. 

Uniformly SUCCESSFUL in seventy-five Cities 
and Towns. 

By means of the Welsbach System of street lighting 
the superiority of GAS over electricity for street lighting 
has been fully demonstrated. 

POINTS OF MERIT: 


Economical, 
Itis ) Attractive, 
Successful, 
_ Up-to-date. 
IT LIGHTS THE STREET. 


Where there are no gas mains we can furnish an equally good 
light by our SELF-GENERATING NAPHTHA WELSBACH 


No. 36. BURNER, and thereby supply a uniform light in all localities, No. 38. 


Correspondence solicited from Gas Companies and others interested in Municipal and outside lighting. 








Welsbach Famous Mantles. 


THE INCOMPARABLE ea OTHER 
; WELSBACH BRANDS 


MANTLE: P 7 Magnificent 


FINEST EXAMPLE “** “jae a 


OF INCANDESCENT Endurance. 


ga THE HIGHEST 
GAS LIGHT { ILLUMINATION, 


EVER EXHIBITED. 4 The Lowest Cost. 


—— 


Welsbach Lamps, Mantles, and Complete Line of Glassware and Supplies 


WELSBACH COPIPANY, 


GLOUCESTER, N. J. 
Chicago Branch Department and Supply House, 70 Wabash Avenue. 





QAADWMMMAACORHA as 


Dec. 3, 1900. American Gas Light Zournal. 


THE UNITED 
GAS IMPROVEMENT 
COMPANY. 


SKE 











THE STANDARD DOUBLE SUPERHEATER 
LOWE WATER GAS APPARATUS. 


SKE 





CONTRACTS RECEIVED SINCE JANUARY 1, 1900. 


SETS. SETS. 


DANSVILLE, N.Y... «© «© «© © «© © 2 
WEST CHESTER, PA. 
Sa a 
OGDEN GAS CO., CHICAGO 

CENTRAL UNION GAS CO., NEW YORK 
SPENCER, MASS 

SAN FRANCISCO 

BROOKLYN UNION GAS CO., BROOKLYN 
RICHMOND, VA 

CAMBRIDGE, 

CARBONDALE, PA. 


NUMBER OF SETS 


2 





HACKENSACK, N. J. . 2... 2. 
I Sao Bias Sp enidegusaais 
MOUNT HOLLY, N. J... ..... 
SEATTLE, WASH 

TARRYTOWN, N. Y. 

ST Bis se: ee 
PATEMOOM, NJ. 2. te es 
pe ee eee 
ey ee 
AUSTIN, 


TOTAL SETS INSTALLED TO JANUARY I, 1900 


TOTAL SETS INSTALLED TO DATE 
ee ee ee ee 227,000,000 Cubic Feet. 


TOTAL DAILY CAPACITY 


The United bas Inyovenea LOMpAnY, 


Broad and Arch Streets, Philadelphia. 
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Established 1858. 'ncorporated 1890. 


Cas. E. GREGORY Lae eee V. Prest. & Treas. 
ABERNETH 


JH. Gautier & Co. 


Greene & Essex Streets, 
Jersey City, N. J. 
———_ & 6] —_—_. 
MANUFACTURERS OF 


CLAY GAS RETORTS, FIRE CLAY TILES, 
FIRE BRICK and FIRE CLAY SPECIALTIES. 


——_ 2622 —___ 
Ground Fire Clay, Fire Sand and Ground 
Fire Brick in Barrels and Bulk. 
Seq —_— 


SOLE MANUFACTURERS OF THE 


FLEMMING CENERATOR GAS FURNACE 








Established 1854. Incorporated 1869. 


LACLEDE 
Fire Brick Manufg. Co., 


CAS RETORTS 
FIRE BRICK . . 
RETORT SETTINGS 
Water Gas Cupola Linings, Fire Clay, Etc. 
Proprietors for the U. S., Coze System of 
Inclined Benches, 


Estimates di on A yeterine for Most Successful 
Style of Construction. 
Also for Free-Firing and Full and Half- 
Benches, wins Burning either Co 
in the Furnaces. 


914, ois. a oRTESEigut pute, St. Louis, Mo. 


Manufacturers of é 


pee ee pee oerente 


Adam Weber, 


Proprietor, 


(Manhattan Fire Brick and Enameled 


Clay Retort Works. 
Works, Weber, N. J. 


Office, 633 East 15t 15th h St., New York, 


Modern Recuperative 
Furnaces 
And Standard Fire Brick and Gas Retorts. 





The Construction of 





Gas Works 





E. D. Ware, 


H.Gurges, H.A. ss. 
President. 


~ Vice-President. 


Brooklyn Fire Brick Works, 


MANUFACTURERS OF 


CLAY RETORTS, FIRE BRICK, 


Gas House and other Tile. 
Office, 88 Van Dyke St. Brooklyn, N.Y. 


| Price $2. 


PRACTICALLY DESCRIBED, 


By WALTER RALPH HERRING. 
For Sale by 


A. M. CALLENDER & CO., 


(Fire Brick : 


ae... — 











32 Pine Street, N. Y. City. 








Works, 
LOCKPORT STATION, PA. 


—ESTABLISHED 1864.— 


JAMES GARDNER, JR., CO., 


Hamilton Building, Fifth Avenue 
PITTSBURGH, PA, P. 0. Box 373. 


Successor to WiIGLEtIAM GARDNAR wt Son, 


Fire Clay Goods for Gas Works. 


SOLE REPRESENTATIVE OF THE McILHENNY RECENERATIVE BENCHES FOR THE JU. &. 








HENRY MAURER & SON, 


(ESTABLISHED 1856.) 


EXCELSIOR FIRE BRICK & CLAY 


ETORT WORK 


WORKS, Perth Amboy, N. J. 


R 5 


OFFICE, 418 to 422 East 23d St., N. Y. 


Clay Gas Ketorts, 


BENCH SETTINGS, 
Fire Brick, Tiles, Ftc. 


GEROULD'S IMPROVED RETORT CEMENT 


A Cement of great value for patching retorts, putting on 
all bench-wor =f joints, ‘ning blast 





. This cement is mixed ready for use 
Economic and thorough in its work. Fully warranted to stick. 
Price List, f.0.b. Galesburg, IUs., or Buffalo, N. Y. 


In Casks, 400 to 800 pounds, at 5 cents per — 
In Kegs, 100 to 200 *6 
In Kegs less than 100 * sl (ld 


C.is GEROULD, Gets, Ills. 


For orders East of Buffalo, N. Y., or Pittsburg, Pa.. freight 
will be paid to these points. 








Parker-Russell 


CITY OFFICE, 
417 Pine Street, St. Louis, Mo. 


PROPRIETORS OF THB 


OAKHILL GAS RETORT & FIRE BRICK W'KS 


Our immense establishment ts now employed almost en- 
tirely in the manufacture of 


Materials for Gas Companies 


We have studied and perfected three important points. 
Our retorts are made to stand changes of temperature, 
the strongest heats of the furnace, and the abrasion of 
feeding and emptying. We construct 


Half and Full Depth Benches of Our Own Design, 


Containing 6, 8 or 9 Retorts. 





we have Presagred Improved our Recuperators. Ccai or 
Coke can be used as Fuel in Furnaces. 


Mining and Mfg. Go., 


Tueo. J. Surru, Prest. J. A. Tayor, Sec. 
A. Lams, Vice-Prest. and Supt. 


BALTIMORE 


RETORT & FIRE BRICK C0, 


MANUFACTORY AT 


LOCUST POINT, BALTIMORE, MD. 


Clay Retorts, Blocks & Tiles 


FIRE BRICK, FIRE CLAY, 
AND FIRE CEMENT. 


Our Improved Halt and Full Depth 
Benches have been Adopted by 
Many Gas Companies. 


WALDO BROS., 102 MILE S8T7., BOSTON, MASS. 
Sole Agents for New England States. 














JOHN DELL, 


General Manager. 


MISSOURI FIRE BRICK CO,, 


———~- MANUFACTURERS OF 


ESTABLISHED 
1882. 


Gas Retorts, Bench Settings, Fire Brick, Cupola Linings, Etc. 


We are prepared to furnish and erect COMPLETE, Half and Full Depth Benches of 6’s, 8’s, 9’s, 
with Regenerative Furnaces, Constructed to Burn either Coal or Coke. Also Plain Benches. 
“ORRESPONDENCE IS RESPECTFULLY SOLICITED. 


T : 
1 All Dive St. continental Bank, | ST. LOUIS, MO. 
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National Gas «i Water Company. 


CONTRACTORS FOR 
Gas Plant Machinery 
SOFT COAL OR COKE 


WATER GAS GENERATORS 
A SPECIALTY. 


Gas Engineers 


218 LA SALLE ST.,| INSPECTION AND ADVICE. 


CHICAGO. 


PLANS AND ESTIMATES 
FOR IMPROVEMENTS OR 








| REPAIRS. 








GAS WORKS SPECIALTIES, 
AUTOMATIC STREET GAS GOVERNORS, 


BALANCE GAS GOVERNORS. 


“Iron Sponge” and Natural Oxide 


FOR GAS PURIFICATION. 


EXHAUSTHRS, ETC. 





Connelly Tron Sponge & Governor C0, i = 


J WESTERN BRANCH CONNELLY IRON SPONGE & GOVERNOR CO., 
t 788 South Canal Street, Chicago, His. 








Hughes’ 
“Gas Works,” 


Their Construction and Arrangement, 


And the Manufacture and 
Distribution of Coal Gas. 
Originally written by SAM’L HUGHES, C.E. 


Rewritten and Much Enlarged by 
WM. RICHARDS, C.E. 


Eighth Edition, Revised, with Notices of Recent Im- 
provements. 


Price, $1.65. 


A. M. CALLENDER & CO., 
82 Pine St, N.Y City. 





rarson’s Steam Blower 


FUR IMPROVING BAD DRAUGHT IN BOILERS, AND FOR BURNING BREEZE 
OR OTHER WASTE MATERIAL. 


PARSON’S TAR BURNER. 


FOR USING COAL TAR AS FUEL. 


PARSON’S AIR JET TUBE CLEANER. 
FOR CLEANING BOILER ‘TUBES. 


These devices are all first-class. They will be sent to any responsible y for trial. Nosale 
unless satisfactory. Manufactured by the WATERTOWN STEAM BLOWER COMPANY. 


H. E. PARSON, Supt., 457 Putnam Ave., Brooklyn, N. Y. 





The Gas Engineer’s 
Laboratory Handbook, 
By JOHN HORNBY, F.I.C. 


Price, $2.50. 
A.M. CALLENDEHR & CO,, 32 Pine Street N Y. City 


The Chemistry of 
Illuminating Gas, 


By Norton H. HUMPHRYS. Price, $2.40. 
i. Mi. CALLENDER & CO., 32 PINE St., N.Y. City. 


Practical Hints on the Construction and Working 


of Regenerator Furnaces, 
By MAURICE GRAHAM, Assoc M-.Inst.C.B. 


Price, $1.25. For Sale by 
A. M. CALLENDER & CO., No. 32 Pine Street, New York City, 
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JAMES D. PERKINS, President. 


F. SEAVERNS, Treasurer. 


THE PERKINS COMPANY, 


228 and 229 Produce Exchange, New York City. 


TIDEWATER SALES AGENTS FOR THE FOLLOWING: 


Ocean Mine Youghiogheny Gas Coal, 
Old Kentucky Shale and 0. K. Boghead. 





SHIPMENTS FROM NEW YORK, PHILADELPHIA, BALTIMORE AND NORFOLK. 








BERWIND-WHITE COAL MINING COMPANY'S 





Ocean Westmoreland Gas Coal. 


STRIGTLY High Grade....°, 


Offices: 





Washington Building, New York. 


Betz Building, Philad 


elphia. 


Carefully prepared. 
For Gas Making or 
Heavy Steaming. 








SCIENTIFIC BOOEFS. 





GAS ee THE CHEMISTRY OF, by W. J. A. | 
Butterfield. $3.50 


NEWBIGGING'’S HANDBOOK. By Thos. Newbigging. 6th 
edition. $6. 


COX'S GAS FLOW COMPUTER. 
FIELD'S ANALYSIS, 1898. $5. 
HUGHES’ GAS WORKS. $1.65. 
POOLE ON FUELS. By Herman Poole. $3. 

— EER’S POCKET-BOOK. By Henry O'Connor. 


$2.50. 


TECHNICAL GAS ANALYSIS. $3. 
GAS Sg HANDYBOOK, by Wm. Richards. 20 
cen' 


CdEMISTRY OF ILLUMINATING GAS. By Norton H. 
Humphrys. $2.40. 
-— + ON HEAT By Thomas Box. 2d 


PRACTICAL PHOTOMETRY: A apes to the Study of the 
Measurement of Light. By W. J. Dibdin. $3. 
CdEMICAL cg EN ee Vol. 1., pate Its Appli- 
cations, $5. Vol. II., Lighting, , $4. lH 
Le Practical Designing of Structural Ironwork. | 


HEMPEL’S GAS ANALYSIS, $2. 

ge iT FUEL FOR MECHANICAL AND ame naas 
RPOSES. By E. A. Brayley Hodgetts. $2.50. | 

onan: Its History and Use. By Prof. aes, $3.50. 

re HANDBOOK ON GAS ENGINES, by G. Lieck 





HEAT A MODE OF MOTION. By John Tyndall. $2.50. 
THEORY OF HEAT. By J. Clerk-Maxwell. $1.50. 


MANUAL FOR GAS ENGINEERING STUDENTS. By D. 
Lee. 40 cents. 

GASFITTER’S GUIDE, by John Eldridge 40 cents. 

AMMONIA AND AMMONIUM COMPOUNDS. By Dr. R. 
Arnold. $2 

CONSTRUCTION OF GAS WORKS, by Walter Ralph Her- 
ring. $2. 

DIGEST OF GAS CASES. $5. 

PRACTICAL HINTS ON REGENERATOR FURNACES 
By M.Graham. $1.25. 

A TREATISE ON THE COMPARATIVE poeeenee 
oe 4 GAS COALS AND CANNELS. By D. A 

ham. 


A TEXT BOOK OF INORGANIC CHEMISTRY. By Prof. 
Victor Von Richter. $2. 


ILLUMINATING AND HEATING GAS. By W. Burns. $1.50 


—. ee MECHANICAL ENGINEERS, By H. 


| TREATISE ON MASONRY CONSTRUCTION. Baker. $5 
“a een LABORATORY HANDBOOK. By Jno. 
|GAS ce AND GAS FITTING. By W. P. Gerhard. 
PRACTICAL PLUMBING. By P. J. Davies. $3. 





AMERICAN PLUMBING. By Alfred Revill. $2. 

CEMENT; A Manual of Lime and a, their Treatment 
and Use in Construction. By A. H $2.50. 

A COMPARISON Se ene THE ENGLISH AND 
F METHO OF _ASCERTAINING — 
ILLUMINATING POWER OF COAL CAS. $1.60. 


ELECTRICITY. 


silat eA PHOTOMETRY, with oe Application to 
ric Lighting. By A. Palaz, Se. 


wana OF ELECTRIC LIGHTING, Including Electric 
Generation, gar fai Storage and Distribution. By 
Philip A $1.50. 


eS ne OF ENERGY. By G. Kapp. 
ELECTRICIAN’S POCKETBOOK. By Monroe and Jamie- 
son. $2.50. 


DYNAMO BUILDING. By F. W. Walker. 50 cente. 

DOMESTIC ELECTRICITY FOR AMATEURS. By E. 
Hospitalier. $2.50. 

PRACTICAL MANAGEMENT OF DYNAMOS AND MO- 
TORS. $1. 


PRACTICAL GUIDE TO THE TESTING OF INSULATED 
WIRES AND CABLES. $1. 


ELECTRIC LIGHTING, by Francis B. Crocker. $3. 
ELECTRIC LIGHT FITTING. $2. 

PRACTICAL ELECTRICITY. $2.50. 
ELECTRICITY FOR ENGINEERS. $2.50. 


pe RL Its Theory, Bources and Applications. By 
John T. . Sprague. $6. 


The above will be forwarded upon receipt of price. If sent by mail or express, postage or express chargys 


must be added to above prices. 


We take especial pains in securing and forwarding any other Works that may be 


desired, upon receipt of order. All remittances should be made by check, draft, or post office money order. No 


books sent C.O.D. 


A. M. CALLENDER & CO., 32 Pine Street, New York. 
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The Despard Gas Coal Co., 


MINERS AND SHIPPERS OF 


DESPARD GAS GOAL, 


AND MANUFACTURERS OF 


CoB -:E. 


MINES, = Clarksburgh, Harrison Co., West Va. 
WHARVES, = = = Locust Point Baltimore, Md. 
OFFICE, - 640 Equitable Building Baltimore, Md. 


ROUSSEL & HICKS, BANGS & HORTON 
71 Broadway, N. Y. 60 CongressSt., Boston. 


t AGENTS, 





KELLER ADJUSTABLE 
COKE CRUSHER. 


aes Simple, Durable. Will 
rush any Size Desired. 
Cc. M. KELLER, 
Sec. & Supt. Gas Lt. & Coke Co., 
Columbus, ind. 
Correspondence Soiicited. 


MADEIRA, Hitlsl & CO., 


INCORPORATED. 
MINERS AND SHIPPERS 


Anthracite and Bittminons Coal and Coke, 


GENERAL EASTERN SAGES AGENTS 


PENN GAS COAL OO. 


OPERATING THE FAMOUS MINES IN THE 


YOUGHIOGHENY COAL BASIN. 


OoOwNERS OF OVER 1,000 COAZ CARS. 


COAL CAREFULLY SCREENED AND PREPARED FOR GAS PURPOSES. 


OoOPrriConte-: 
PHILADELPHIA, BOSTON, 
32 South Broad Street. 70 Kilby Street. 
BRIDCEPORT, CONN. 




















NEW YORK, 
143 Liberty Street. 
READING, PA. 





Do You Wish to Know 


what size of pipe to use to convey any quantity 
of gas, any distance, with any loss of pressure 
and any initial or final pressure? Then use 


Cox’s Gas Flow Computer, 

as it gives this information accurately at sight, 

without mental effort. - No calculations needed. 

Saves time, money and mistakes. 

Price, 6.5 x 8 inches, in cloth case, $2.50. For 
e by 


A.M. Callender & Co., 32 Pine St., N. Y. 





GREENOUGHE’S 


“DIGEST OF GAS CASES,” 


sic eal 
Frice, $5.co., 


———<= 


This is a valuable and important work, acopy 
of which should be in the possession of every 
gas company in the country, whether large or 
small. Asa book of reference it will be found 
It is the only work of the kind 
which has ever been published in this country, 
and is most complete. Handsomely bound. 
Orders may be sent to 


invaluable. 


A. M. CALLENDER & CO., 32 Pine St., N.Y. 


Epxuunpd H. McCvLiovaa, Prest. Cras. F. GODSHALL, Treas. H. C. ApaMs, Sec, 


THE WESTMORELAND COAL CO. 


Chartered 1854. 


Mines situated on the Pennsylvania and the Baltimore 
and Ohio Railroads, in Westmoreland County, Pa. 





POINTS OF SHIPMENT: 


PHILADELPHIA, BALTIMORE, SOUTH AMBOY, N. J., 
WATKINS (SENECA LAKE), N. Y. 





Since the commencement of operations by this Company its well-known 
Coal has been largely used by the Gas Companies of New Hngland and the 
Middle States, and its character is established as having no superior in gas- 
giving qualities, and in freedom from sulphur and other impurities. 


Principal Office, 224 South 3d St., Phila., Pa. 


THE SUN OIL CO., 


Crude Oil, Gas Naphtha, 
Refined Petroleum, Gas Oil. 








Toledo, O., and PittsKnpuren, Pa. 








Standard Oil Company, 


GAS NAPTHA DEPARTMENT. 


GAS NAPTHA. 





Correspondence. Solicited. 


GAS OIL. 


26 Broadway, New York Citv. 
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DAVIS & FARNUM MFG. CO., 


WALTHAM, MASS. 


Principal Office & Works, Waltham, Mass. 


Boston Office, R'm 18, Vulcan Blig., 8 Oliver st, 





Single, Double and Triple-Lift Gasholders of any Capacity. Tubular, 





Pipe and Sinuous Friction Condensers of all Sizes. 





Steel Tanks for Gasholders, 


Iron Roof Frames and Floors 


Purifying Boxes, Center Seal or Valve Connections, 
Bench Work, Reversible Lime Trays. 





Self-Sealing and Pressed Steel Mouthpiece Lids. 





Coke Borrows, Coal Wagons, and all Apparatus Requisite for a Com. 
plete Gas Works. 
Also, Gas and Water Pipe, Flanged Pipe, Sugar House Work, and 
Special Castings of all Descriptions. 








BAX 


CONTRACTING AND CONSULTING 
GAS ENGINEERS. 


Examination and Values Ascertained of 
Artificial and Natural Gas Properties. 


COMPLETE CAS WORKS ERECTED: 


Artificial and Natural Gas 
Mains Furnished and Laid. 


CORRESPONDENCE SOLICITED, 


OFFICE : WAYNE COUNTY BANK BUILDING, 


Rooms 201 & 202. DETROIT, MICH 





A. E. BOARDMAN, C. E., 
Consulting and Contracting Engineer. 


Particular attention given to Gas, Water and Electric 
Plants. Long and successful experience 
with the problem and practice of 


Filtration for Public Water Supply. 
BREVARD, N. C. 


JAMES T. LYNN, 


GAS ENGINEER 


CONTRACTOR, 
Wayne Bank Building, - DETROIT; 


GAS PROPERTIES PURCHASED. 





Geo, Shepard Page’s Sons. 
GAS MAGHINERY. 





180 Fulton Street, New York City. 





DAVID LEAVITT HOUGH, 
Consulting Engineer 


CONTRACTOR, 


374 FIFTH AVE. N. ¥ 








Kerr Murray Manufacturing Company, 


Steel Gasholder Tanks, 


Sinace, DousLe AND TRIPLE-LIFT C£ASHOLDERS 
a HORIZONTAL AND VERTICAL STORAGE OIL TANKS sem. 


(ron Work for Goal Gas Benches, Self-Sealing Mouthpieces, Exhausters, Condensers, Scrubbers, Purifiers 
Wooden Trays, Floor Carriages, Center Seal and Valve System Connections, Cast and 
Wrought tron Fittings, and Connections 3 to 36 Inches Diameter. 


VALVES, Double Gate, Hub «Flange, Outside Screw a. Quick Opening, 3 to 06 In. Diam. 


COAL AND COKE WAGONS, RETORT HOUSE TOOLS, STREET MAIN SPECIALS AND DRIPS. 


Address, 


KERR MURRAY MANUFACTURING CO. 


Fort Wayne, Indiana. 
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BARTLETT, HAYWARD & CO. 


BALTIMORE, MD. 














Triple, Double on —— Gasholders 
[m Holder Tanks , 





vif 


CONDENSERS. 
a i) yy 
Girders. | 


Scrubbers, 
BEAMS ~ 














PURIFIERS. 








ei Bench Castings. 
\ 


“aor bala ee 


ae Ce 





DIL STORAGE TANKS. 
PATENT STANDARD WASHER-SCRUBBER. 








Boilers. 
The best apparatus for the extraction of all Ammonia and a large proportion 
of Carbonic Acid and Sulphureted Hydrogen. The Scrubber has been materially 
improved and is provided with patented Wooden Segmental Grids, instead of 
Metallic Discs, thus reducing the weight on shaft and power for operating same 





The Wilkinson Water Gas Process. 


THIRTY-CANDLE, NON-CONDENSABLE, FIXED GAS. THE MOST SUCCESSFUL GAS PROCESS IN OPERATION 


MILL’S REVERSIBLE LIME TRAYS. 


Gas Works Designed and Constructed. 


ARTHUR G. GLASGOW, M. E., M. Inst.C.E 








BANK OF COMMERCE BLDG 


GAS WORKS MASONRY COMPLETE 
9 


New York. 


er GASHOLDER TANKS AND 
HUMPHREYS & GLASGOW 


Plans prepared and Estimates furnished at short notice 
J. P. WHITTIER, 

238 Java Street, Brooklyn, N. ¥ 

38 VICTORIA STREET 
London 8.W 


England. 
CONSULTING CAS ENCINEERS 





GEORGE R. ROWLAND 
AND MANAGERS 


Formerly with the Continental iron Works. 


CAS PROPERTIES PURCHASED 








Draughtsman and Constructing Engineer 
Drawings, Specifications and Estimates furnished for the con 
struction of new works or alteration of old works. Special 
attention given to Patent Office drawings. 


Office, No. 245 Broadway, N. Y. City. 
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R.D. WOOD & CO., 


400 OB RSTMWUT ST., PRILADE LP ei 


Producer Gas Power Plants, 


—_—WwW It a— 


GAS PRODUCERS. 


The best Producer for-either Bituminous, Anthracite Coal or Lignite. Less labor 


required and less waste than any other Producer. Patented in the United States 
and all Foreign Countries. Send for Pamphlet. 


HYDRAULIC TOOLS. CAMDEN HIGH PRESSURE VALVES. 


ISBELL-PORTER CoO.. 


ENCINEERS AND CONTRACTORS FOR THE 


Construction and Extension of Gas Works. 
FOUNDERS AND MACHINISTS. 


MANUFACTURERS OF 


All Ironwork and Machinery Required in a Gas Plant. 


Estimates, Drawings and Specifications furnished for the 
or Extension of Existing Works or the Construction of New Works. 

















245 Broadway, New York Gity. —afFicts- Bridge & Ogden Sts., Newark, N. J. 








The Continental Iron Works, 


THOMAS F. ROWLAND, President 
WARREN E. HILL and CHAS. H. CORBETT, Vice-Presidents. 
THOMAS F. ROWLAND, Jr., Secretary & Treasurer. 
West and Calyer Sts. (Near 10th & 23d St. Ferr'es) 


NEW YORK, Borough of Brooklyn. 





BUILDERS OF 


Gas ExXoiders. 


Single and Multiple Section Gas Holders a Specialty. 


STEEL GAS HOLDER TANKS. 
BENCH CASTINGS, RETORT LIDS. 


Hydraulic Mains, Condensers, Scrubbers, 
Purifiers, Valves, Etc. 


Self-Sealing Retort Mouthpieces & Lids 


For Round, Oval. or ‘** D” Retorts. _ 
ILLUMINATING GAS! FUEL GAS! 


THE LOOMIS PROCESS. To Gas Companies. 


We make to order CAP BURNERS toburnany amount 
Now in successful operation at Works of John Russell Cuttlery Co., Turner’s Falls, Mass., under a stated pressure. Send for samples. 
and Henry Disston’s Son’s Saw Works, Tacony, Pa. 
The Cheapest Gas Generating System in the World. 
Plans and Estimates Furnished. 


BURDETT LOOMIS, - - Hartford, Conn. Cc. A. GEFRORER, 


248 N. Sth St.. Philae, P® 








Also SERVICE CLEANERS, PRIP PUMPS, and STLEET 
MAIN PROVING APPARATUS. 
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WILLIAM Stacey, Prest. T. H. Brroa, Asst. Mangr. 
J. E. Stacey, Vice-Prest. & Gen. Mangr. R. J. TARVIN, Sec. & Treas. 


THE STACEY MANUPACTURING CO. 


Established 1851. 
Single, Double and Triple-Lift 


GASHOLDERS, 


: Of any Capacity, ith or without Wrought Iron or Steel 
* Tanks. 


| Hydraulic Mains, Condensers, Scrubbers, 
F Purifiers, Valves, etc. 


Coal Gas Benches, Roof Frames, 
OIL STORACE TANKS. 


+ Pressed Steel Mouthpiece Lids, Selr- 
Sealing Mouthpiece Lids. 








Y MFG. CO., 
GASHOLDERS, with or without Steel Tanks. 


Purifiers, Condensers, Scrubbers, Oil Tanks, Smoke Stacks. 
STEEL ROOFS and BUILDINGS. 
PLATE AND STRUCTURAL WORK OF EVERY DESCRIPTION. 


GENERAL OFFICE: Pittsburg, Pa. EASTERN OFFICE: 39-41 Cortlandt St., New York City. 


WM. HENRY WHITE, 


No. 32 Pine Street, - - - New YorE City. 


EER AND CONTRACTOR FOR THE 








ERECTION AND EXTENSION OF 


GAS, WATER, AND ELECTRIC LIGHT WORKS. 


Correspondence with Gas Companies contemplating extending or improving their Plants respectfully invited. 
Plans and Estimates Furnished. 


‘| 1900 DIRECTORY 1900 


OF AMERICAN GAS COMPANIES. 


Price, - - - - = = = $5.00. 


A. M. CALLENDER & CO. - - No. 32 Pine Street, New York. 
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1842 = [leily & Fowler, « 1900 


LAUREL IRON WORKS. 
Office, No. 39 Laurel Street, Philadelphia, Pa, 


BUILDERS OF 


-«««-Gasholders«— 


& Single or Telescopic. With or Without Iron or Steel Tanks, 
OIL TANKS, WATER TANKS, AND GENERAL WROUGHT IRON WORK. 


LOGAN IRON WORKS, 


Brooklyn, N. Y. 


MANUFACTURERS OF 


Single or Multiple-Lift 


GASHOLDERS, 


Complete with Steel Tanks. 
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BENCHES, SCRUBBERS, 
CONDENSERS, 
PURIFIERS, IRON ROOFS, 
Self-Sealing Retort Lids, 


AND ALL PARTS OF 


GAS WORKS APPARATUS. 





Contractors for 
Complete Works. 





ALSO, SOLE MANUFACTURERS OF 


Cc. W. BLODGET’S 
HOT GAS SCRUBBER. 


FIELD’S ANALYSIS 


E*or the Wear 1899. 
An Analysis of the Principal Gas Undertakings in England, Scotland and 
Ireland. Being the Thirtieth Year of Publication. 
Compiled and Arranged by 


JOHN WW. FIELD. 


Secretarv and:Ceneral Manager of The Cas Light and!iCoke Co., London. 
Price $5. For Sale by 


A. M. CALLENDER & CO., - No. 82 Pine Street, N. Y. City: 
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from the Union Gas Light Company, of East New York 
Holder was in actual use in 90 days from receipt of order. 
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Established 15364. 


D. McDONALD & CO: 


MANUFACTURERS OF 


WET AND Dry METERS, STATION METERS AND METER PROVERS. 


ALSO MAKERS OF 


THE GLOVER PREPAYMENT METER. 


& a 
oe a oS 








fhe amount of gas delivered for . 
the coin can be instantly and 
positively changed without re- 
moving the meter or replacing 
any parts. 


The gas registered agrees abso- 
lutely with the amount. pur- 
chased by the coin. 











WE HAVE MADE AND SOLD IN THE UNITED STATES 


OVER 70,000-OF THESE METERS, 


ALL OF WHICH ARE GIVING PERFECT SATISFACTION. 


Correspondence Solicited. 


661 West Forty-seventh Street, | 51, 53 & 55 Lancaster Street, | 34 & 36 West Monroe Street, 
NEW YORK. ALRANY, N. Y. muinaea 








NOW READY. 
THE SIXTH (AND CENTENARY) EDITION 


— OF THE — 


Handbook for Gas Engineers and Managers. 


By THOMAS NEWBIGGING, M. Inst. C.E. 


This Edition of the “Handbook for Gas Engineers and Managers” is a great improvement on all previous editions. 
Much of the text has been re-written, in order to keep the work abreast of the constant advances that are being 


made in the Gas Industry. 
PRICE, - - $6.00. 
A. M. CALLENDER & CO, - - No. 32 Pine Street, N. Y. City. 











PRACTICAL HANDBOOK ON 


m GAS ENGINES —. 


With Instructions for Care and Working of the Sama 
By G. LIECKFELD, C.E. 
Translated with -ermission of the author by GEO. M. RICHMOND, ME 


Frice, 81.00. 


a. M. CALLENDER & CO., 32 Pine Street, New York. 
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NATHANIEL TUFTS METER CO, 


8 Medford Street, Boston, Mass. 


MANUFACTURERS OF 


DRY GAS METERS, 
Station Meters of any Capacity. 


Test and Experimental Meters, Pressure Registers, Pressure Gauges, 


tne best facies for manufac METER PROVERS, PHOTOMETERS, STREET LANTERNS, ETC., ETC. 


turing, is enabled to furnish re- 


wares Prepayment Gas Meters, 





1 eo 








CHARLES E, DICKEY. JAMES B. SMALLWOOD. CHARLES H. DICKEY. 


THE MARYLAND METER AND MANUFACTURING CO; . 


Established 1866. 
BALTIMORE, North & Saratoga Sts. CHICAGO, 107 West Monroe St. 7 
SAN FRANCISCO, 221 Front St. 








CONSUMERS’ & STATION METERS, PRESSURE GAUGES, Etc., Ets, 
~m=— “Perfect” Cas Stoves —- 


KEYSTONE METERS, 
CAREFULLY MADE. 


The KEYSTONE METER CO., Royersford, Pa., and WIESTER & CO. 22 Second St., San Francisco. 











f— 4 /\ 
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Do you wish to Know |L 


" com 5 what size of Pipe to use to convey any quantity of Gas, any distance, with 
CAS-FLOW 


COMPUTER. “i, any loss of pressure, and any initial or final pressure? Then use 


COX’S GAS FLOW COMPUTER, : 


as it gives this information accurately at sight, without mental effort. No 
calculations needed. Saves time, money and mistakes. 


» i poh), 


Price, 6.6x8 inches, in cloth case, $2.50. 
For sale by 


A. M. CALLENDER & CO., 32 Pine St.. N. ZY. City: 
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| germ | AMERICAN METER COMPANY, 


NEW YORK, PHILADELPHIA, SAN FRANCISCO. 


PREPAYMENT JETER. 


" THEIR CONSTRUCTION IS SUCH THAT THEY MAY BE READILY 
% READJUSTED WHEN THE SCALE OF CAS RATES IS CHANCED. 


HELME & McILHENNY, 


Established 1848. 1339 to 1349 Cherry Street, Philadelphia, Pa. 


MANUFACTURERS OF 


Wet and Dry Gas Meters, Station Meters, Provers, Gauges, Ete, 


a METERS REPAIRED... 


te, PREPAYMENT GAS METERS. 


Our Own Patents Strong. Simple. PROMPT ATTENTION. CORRESPONDENCE SOLICITED, 


-|METRIC METAL COMPANY, 


MAKERS OF 


4) GAS METERS for NATURAL and ARTIFICIAL GAS. 


ds Special, Attention given to Repairing METERS of all Makes. 














8. 





















































FACTORY AT ERIE, PA. 








THEODORE D. BUHL, President. CHAS. H. JACOBS, Secretary-Treasurer, 


DETROIT METER COPPANY, 


DETROIT, MICH. 
MAKERS OF. 


GAS METERS. 


UR equipment embraces the Latest and Most 
Improved Machinery. We make our own Tin 
Plate. We claim for ‘*BUHL”’ METERS, Increased 

Durability, with probability of Fewer and Less Expensive 
Repairs, and More Accurate Adjustment. Comparisons in- 
vited. Meters of other Makers promptly Repaired. 


MAIL ORDERS SOLICITED. 











No 
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Advertisement of 


JOHN J. GRIFFIN & CO., Mfrs. of Gas Meters, etc., 


Nos. 1513, 1515, 1517, 1519 & 1521 Race Street, Philadelphia, 


75 N. Clinton Street, Chicago, — 
559 West 47th Street, New York, 





a thie ep every alternate week, 


The Western Gas Gonstuetion Companys 


IMPROVED SYSTET\ 
COAL GAS APPARATUS 


Has been or is under contract to be installed COMPLETE at 


Spokane, Wash. Valparaiso, Ind., Reconstruction. 
Butte, Mont. Binghamton, N. Y. 

Peoria, Ills. Long Branch, N. J. 

Evanston, Ills. Durango, Col. 

Schenectady, N. Y., Reconstruction. Defiance, 0. 


Racine, Wis. Charleston, Ills. 


Davenport, lowa. Waukegan, Ills. 
Moline, Ills., Reconstruction. 


FOR THE COMPLETE, PROGRESSIVE TREATMENT OF THE GAS FROM THE® 
HYDRAULIC MAIN TO THE STATION METER, 


Comprising gradual condensation, extraction of tar without loss of 
illuminants, extraction of ammonia with large percentage of CO, 
and sulphur by thorough washing and completing the extraction 
of sulphur by purification, either in ordinary purifiers, or ouf 
IMPROVED BEAL DUPLEX PURIFIERS or DOHERTY-BUTTERWORTH PATENT 
PURIFIERS, giving double the capacity of ordinary purifiers on the 
same floor area. 

This system is thoroughly protected by patents issued or ap- 
plied for, and does not infringe any. other Process or Patents, 
and in almost all instances makes use of existing apparatus. 

We have also supplied our Tar Extracting and Washing Ap 


paratus to a number of works for use in connection with existing 
equipment. 


WILLIAM HENRY WHITE The Western Gas Construction Co, 


32 Pine St., New York. FORT WAYNE, IND. 




















